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By Frederick W. Boltz and Carl D. Kolbe
SUMMARY

An investigation was conducted to determine the effects of scale and
coppressibility on the forces, moments, and pressure distribution on a
cambered and twisted wing having an aspect ratio of 3.0 and a taper ratio
of 0.5. The line joining the quarter-chord points of the alrfoil sections
was swept back 45° and the airfoil sections perpendiculasr to this line
were the NACA 64A410. The wing had 5% of washout between the root and
the tip.

Lift, drag, and pitching-moment dsta and the chordwise distribution
of static pressure at seven spanwise stations are presented for Reynolds
mmbers up to 18,000,000 st a constant Mach number of 0.25; for Reynolds
numbers up to 8,000,000 at a constant Mach number of 0.60; and for Mach
numbers ranging from 0.08 to 0.96 at a constant Reynolds number
of 4,000,000. Force and moment data with surface roughness applied to
the wing also sre presented for Mach numbers ranging from 0.25 to 0.93
at & Reynolds mumber of 4,000,000.

In order to determine the effects of camber and twist, the force,
moment, and pressure date are compared with the dats for sn uncembered
and untwisted wing of the same plan form. It is shown that the general
effect of camber and twist was to delsy to higher 1ift coefficients the
onset of flow separation near the leading edge over the outer sections
and the concomitant effects on the 1ift, drag, and pitching moment. The
principal result was & substantial increase in the lift-dreg ratios at
and above the design 1ift coefficient of the cambered and twlsted wing

at a Reynolds mumber of 4,000,000.
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The general effect of lncreasing Reynolde number on the cambered
and twisted wing at Mach mmbers of 0.25 and 0.60 was to increase plightly
the 11ft coefficient at which sudden increases in lift-curve slope, longi-

tudinel stabllity, and rate-of-drag rise occeurred. At s Mach number
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of 0.25 the meximmm values of section normesl-force coefficient for both
wings increased approximately the same amount with Reynolds number.

Increasing the Mach number at low 1ift coeffilcients resulted in
approximetely the same Increages in lift-curve slope and longitudinsl
gtsbility for both wings. The Mach numbers for drag divergence were
glightly reduced by camber and twist at 1ift coefficients up to C.5.

Por the cambered and twisted wing, increasing the Mach number at
& Reynolds number of 4,000,000 had the effect of producing a more marked
reduction in lift-curve slope and longitudinal stability (prior to the
onget of leading-edge flow separation) until abrupt changes of slope
appeared in the force and moment curves at Mach numbers of 0.88 and
above. A consilstent correlation was noted between the appearance of the
leading-~edge pressure peaks at the various sections and the abrupt
changes of slope of the section normal-force and section pitching-moment
curves. The use of gurface roughress along the leading edge was found
to be effective in eliminating the abrupt change of slope of the 1ift,
drag, and pltching-moment curves at the higher Mach numbers.

INTRODUCTION

The use of camber and twist as a means of lmproving the serodynamilc
characteristlce of swept~back wings with moderately thin airfoll sections
has recelved considerable attention. While some force and pressure datsa
have been obtained showlng the effects of camber and twist on the sero-
dynamic characteristics of swept-back wings at low speeds (eig., refer-
ences 1 and 2), the available pressure data at high gubsonic Mach
numbers are rather limited, particularly for swept-back wings of low
agpect restlo.

The resulis of pressure-distribution and force tests of an uncem-
bered and untwisted wing having the quarter-chord line swept back 459,
an agpect ratlo of 3.0, and a taper ratio of 0.5 have been reported in
reference 3. The results of similar tests of a cambered and twisted
wing having the ssme plan form are presented herein. Both wings were
tested in the Ames 12-foot pressure wind tunnel over wide ranges of
Reynolds numbers and subsonic Mach numbers. The complete pressure-
distribution date are presented in tabular form. Portlons of the date
from reference 3 have been included in the present report for purposes
of comparison.
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NOTATION

t ratio [ Bo
agpect racio -23

speed of sound in free stream, feet per second

semispan, measured perpendicular to plane of symmetry, feet

drag coefficient (%ﬁ)

drag coefficient st zero 1lift (dra.g at z;ro 1ift
’ q

tare-drag coefficient E‘Ee_gl‘aﬁ
o

1ift coefficient (.3:12*3_
= qDS

pitching-moment coefficient about the quarter point of the wing

meen serodynamic chord (Pi‘tching moment)
qoST

b /2
normal -force coefficient < % f Ccpc dy)
(o]

local wing chord parallel to plene of symmetry, feet

average wing chord parallel to plsne of symmetry, feet

section 1ift coefficient (Be“'tion Lift
g.c

gsection plitching-moment coefficient sbout the quarter
chord ley (0.25-c.p.)]

c
section normsl-force coefficient [% f (PI‘Pu)d-x:I
o
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wing mean serodynamic chord '9':?/'5_—_ s feet (using theoreticel
S eay
[o]
tip chord)
section center of pressure, fraction of c¢

ratio of 1ift to drag

free~gtream Mach number < -Z—g

local pressure coefficlent <p;§°>

pressure coefficlient on lower surface

pressure coefficient on upper surface

local static pressure, pounds per squsre foot

free-gtream static pressure, pounds per square foot

free-stream dynamic pressure ( % pqvoz) » pounds per square foot
Reynolds mumber ( EE%EE)

semlspan wing area, square feet (using theoretical tip chord)

free-gtream velocity, feet per second

chordwise distanice from the leading edge, feet
latersl distence perpendicular to the plane of symmetry, feet
angle of attack, degrees

angle of attack uncorrected for tunnel-wall interference and
angle-of -attack counter correction, degrees

angle of twist with respect to root chord (positive for washin),
degrees

fraction of semispan %5
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By coefficient of viscosity of ailr, slugs per foot-second

p, free-stream mess density of air, slugs per cubic foot
DESIGN CONSIDERATIQONS

The projected plan form, shown in figure 1, and the chordwise thick-
ness distribution of the.subject model are the same as those of the
plane (uncambered and untwisted) wing of reference 3. The distributions
of camber and twist were selected primarily from the standpoint of
obtaining improvements in the aerodynamic efficlencies throughout the
subsonic speed range.

An anelysis of the available high-speed section data for l0-percent-
thick NACA 6hA-series airfoils (reference 4) indicated that the selection
of a section-design 1ift coefficient of about O.4 represented a good
compromise for obtaining high lift-drag ratlos at the higher Mach pumbers
and high meximum 1ift at low subsonic speeds without an excessive reduc-
tion in the Mach number for drag divergence. As a result of this anal-
ysle, the sectlion normal to the quarter-chord line of the sections,
which was swept back 459, was chosen to be the NACA 64A%10. In accord-
ence with the concepts of simple sweep theory the wing-design 1ift
coefficlent would then be 0.2.

The gelection of the spanwlise distribution of twist wes based upon
considerations of simplicity in construction and the desirability of
achieving & nearly elliptical distributlon of span loading at moderate
1iPt coefficients. The total twist wes chosen to be 5° of washout with
the distribution of twiet one in which straight lines Joined constant-~
percent-chord points of the root and tip chords. A comperison is shown
in figure 2 of this distribution of twist with the theoreticsl distribu-
tion of twist for elliptical span loading at a wing 1ift coefficient
of 0.4, ag computed by the method of reference 5. In the middle part
of this figure it is shown that, st a wing 1ift coefficient of 0.4, the
theoretical span load distribution of the wing twisted for linear elements
deviates only slightly from an ellipticel loading. The lower part of
figure 2 Indicates that, at a wing 11ft coefficient of 1.0, the spanwise
distribution of section 1lift for the wing twisted for linear elements is
approximately halfwaey between that for the plane wing and that for a wing
with elliptical loading at a 1ift coefficient of 1.0. Although the
reductions in the section 1ift coefficients on the outer portion of the
wing due to twist are theoretically not large, it was thought that the -
cambination of camber and twist would result in a delay in the tip stall
and a significant improvement in the 1ift-dreg ratios.
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MODEL. AND APPARATUS

The semispan model wing used in this investigation had the leasding
edge swept back 48.54°, an aspect ratio of 3.0, and a taper ratic of 0.5.
These geometric parsmeters are based upon the plan form projected onto
the plane of the leadlng edge and the root chord line as shown in fig-
ure l. Twist was lntroduced into the wing by rotatling the sections
about the leading edge and maintaining a astraight trailing edge. The
resulting distribution of twist along the semispan with 5° of washout
of the tip chord 1s shown 1n figure 2. The sections in planes
inclined 45° to the plane of symmetry were the NACA 64A410, a = 0.8
(modified as shown in reference 6). The locus of the quarter points of
these sections was swept back 45°. The wing was profiled using linear
spanwise elements along constant-percent-chord polnts of the local true
chords. Coordinates of the NACA 64A410 section and of the sections
parallel to the plane of symmetry are presented in tebles I and II,
respectively.

The model was constructed of a tin-blemuth alloy bonded to a solid
steel gpsr. Presgure orifices were instslled in seven rows parallel to
the plane of symmetry es shown 1n figure 1. The orifices were distrib-
uted slong the chord on botk the upper and lower surfaces from the lead-
ing edge to the 95-percent chord point end were staggered one-quarter inch
on elther side of the statlion plenes. The locations of the orifices along
the chord at each station are glven with tabulated pressure-coefficient
data (tables ITI through XXII).

The model is shown mounted in the wind-tunnel test section in
figure 3(a) with the test-section floor serving as a reflection plane.
The' turntable upon which the model was mounted was connected to the
balance system. Pressures were measured by means of multiple-tube manom-
eters and were recorded .phatographicselily.

In order to determine the onset and extent of supersonic flow along
the tunnel wall opposite the upper surface of the model, the pressures
were measured at 26 flush orifices in the wind-tunnel test section. The
location of these orlifices with respect to the model is shown in ref-

erence 3.

The model was tested with surface roughness as well as with a
smooth surface. Three configurations of roughness created by a light
sprinkling of nmumber 60 graln carborundum onto a bonding agent were

-investipated. The density of particles in all configurations was sim-
ilar to that shown in figure 3(b). Two of the configurations hed rough-
ness around the leading edge from 5 percent of the chord on the lower
surface to 4 percent of the chord on the upper surface. In one case the
roughness extended along the entire leading edge, while in the other the
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roughness extended along only the outer 60 percent of the semispan.
The third configuration had a l-inch-wide roughness strip on the upper
surface only, wlth the forward edge at 10 percent of the chord, and
extending over the outer 60 percent of the semispan.

TESTS

The chordwise distributions of pressure &t seven spanwise stations
on the wing were measured simultaneously with the total 11ft, drag, and
pitching moment at Reynolds mumbers of k&,000,000, 6,000,000, 8,000,000,
12,000,000, and 18,000,000 for a Masch number of 0.25. Similsr measure-
ments were made at Reynolds numbers of 4,000,000, 6,000,000,
and 8,000,000 for a Mach number of 0.60 snd at & Reynolds number
of 4,000,000 for Mach numbers from 0.08 to 0.96. The angle-of-attack
range was varied from -4° to 30° during the low-speed tests, but this
range was reduced at the higher Mach numbers where wind-tunnel power
limitations prevented testing at the higher angles of atteck. At a
Reynolds number of 18,000,000, the capacity of the manometers limited
the measurements to an angle of attack of 16°.

To determine the influence of surface roughness, 11ft, dreg, and
pitching-moment data were obtalned with roughness applied separately &t
three different ereass on the wing for Mach numbers from 0.25 to 0.92 at
a Reynolds number of %,000,000. Data were alsoc cbtained for one con-
figuration of surface roughnhess st a Mach number of 0.93.

CORRECTIONS TO DATA

Corrections to the dete for tunnel-wall interference resulting fram
1ift on the model were evaluated by the method of reference T using the
theoretical span loading derived from the charts of reference 5. The
following increments were added to the anglie of attack and drag coeffi-
cient:

Pa'e?

ACp
No corrections were applied to the pitching-mcmenf datsa.

0.597 Cr.

0.0087 Cp2

The pressure coefficients and the section coefficients derived
therefrom are presented in this report for values of uncorrected angle

ST
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of attack ay. The relastion between the corrected and uncorrected
angles of attack is as follows:

o = 0.99 o + fa

The constant 0.99 is %he'réfio between the geometric angle of attack and
the uncorrected reading of the angle-of-attack counter.

Corrections for the effects of comstriction were evaluated by the
method of reference 8. This method, while not mccounting for sweepback
and being strictly applicable only to full-spen models centrally located
in the tunnel, has been used as the best avallable estimate of the con-
striction effects. The magnitude of the corrections epplied to the
free-stream Mach number and to the dynamic pressure is 1llustrated in
the following table:

Corrected Uncorrected Corrected qq
Mach number Mach number Uncorrected qo

0.08 0.080 1.001
25 250 1.002
.60 .599 1.003
.80 .T97 1.005
.90 .891 1.010
.92 <909 1.012
.Gk .925 1.016
.96 .94k0o 1.021

The following corrections were subtracted from the drag coefficlents
to compensate for the forces on the exposed surface of the turntable:

R X 107 M, Cpy

k.o 0.08 0.0030
[ 25  .0030
.80 L0034
.90  .004Q
I .92 .ook2
i .9k .0o0Wk
.96 0047

6.0 25  .0032
g.0 . .08  .o028
.25  .0031
.60 .0031
12.0 25  .0030
18.0 .25  .0030
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No attempt was made 10 evaluate the additional tares due to possible
interference between the model and the turntable or 1o compensate for
the tunnel-floor boundary layer which, at the model, had a displacement .
thickness of one-ha.lf inch. The magnitude of these effects is believed
to be small. :

As in the case of the plane wing, it was assumed that the effects
of aeroelastiecity on the serodynamic characteristics of the model were
negligible due to its high degree of structural rigidity.

RESULTS AND DISCUSSION

Inagmuch as the serodynamic characteristics of the plene wing have
been reported in referemce 3, -the present report is concerned primerily
with an analysis of the data for the cambered and twisted wing. In
order to evaluate the effects of camber snd twist, however, portions of
the force, moment, and pressure datae for the plsne wing (as reported in
reference 3) have been inciuded in many of the figures. The results are
discussed separately with regard to the effects of Reynold.s number, Mach
number, and surface roughness.

The surface pressures on the model, measured Ffor eimost the com-~
plete range of Mach mumbers at selected angles of attack, are presented
as pressure coefficients in tabular form. Table IIT is an index to
these  data which are presented in tables IV through XXII. A represent-
ative portion of the pressure-distribution data has been presented
graphically in the figures of thie report to facllitate the analysis of
the force and moment charscteristics of the cambered and twisted wing.

Effects of Reynolds Nuwber at Mach Numbers of 0.25 and 0.60

Force and moment characteristics.- The 1ift, drag, and pitching-
moment characteristics of the cambered and twisted wing and of the plane
wlng are presented in figures 4 and 5 for various Reynolds numbers at
constant Mach mumbers of §.25 and 0.60. The lift-drag ratios of “the
cambered and twisted wing are shown In comparison with those of the plane
wing at Mach numbers of 0.25 and 0.60 in figure 6. The variations with
the 1ift coefficient squared of the drag due to 1lift for bhobth wings at
these Mach numbers and of the theoretical induced drag coefficlent for
a wing of sspect ratio 3.0 are presented in figure T. '

From figures 4 and 5 it is seen that at Mach numbers of 0.25 and 0.60
the effects of Reynolds number on the cgnmbered and twisted wing were sim-
ilar to, although somewhat less than, those on the plane wing. The

SNERRICTED
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general effect of increasing Reynolds number vas to increase slightly
the 1ift coefficient at which the sudden inéresse in lift-curve slape,
longitudinsl stability, and.rate of drag rise occurred. The effect of
camber and twist in delaying to higher 1ift coefficients the sudden
changes in slope of the 1lift, drag, and pitching-moment curves was sim-
ilar to the effect of increasing Reynolds number but of considersbly
greater magnitude. :

The lif't-dreg ratios shown in figure 6 indicate that the use of
camber and twist resulted in a substantial incresse in the maximm lift-
drag ratio at Reynolds mumbers of 4,000,000 and 6,000,000. However, the.
maximum 1lift~drag ratio of the cambered and twisted wing was reduced by
increasing the Reynolds mumber sbove 6,000,000 in ccntrast to the trend
shown for the plane wing. For both wings, the maximum lift-drag ratio
occurred at about the design 1ift coefficient of the cambered and
twisted wing. Although the meximum lift-drag ratios of the cambered
and twlsted wing were lower than thoge of the plane wing at Reynolds
numbers of 12,000,000 and’ 18,000,000 for a Mach number of 0.25, the
lift-drag ratios at 1ift coefficients sbove sbout 0.4 were higher.

The drag-due-to—iift data Qf figure T indicate that, at Mach numbers
of 0.25 and 0.60, the use of camber and twist resulted in a considersble
increase in. the 1ift ccefficient at which the drag rise indicative of
flow separation first occurred on the wing. )

Pressure distribution and section characteristics.- The chordwise
pressure distributions, which may be obtaeined from the tabulated pressure
data 1n the present report and in reference 3, indicate a simllarity in
the type of flow separation over the cambered snd twisted wing and over
the plane wing. The increase'in lift-curve slope and longitudinel ste-
bility for both wings resulted from separation and reattachment of the
flow near the leading edge of the outer sections. However, the effect
of camber and twlst was to increase congiderably the 1ift coefficlents
st which leading-edge flow sepasration was initisted at the outer sections
and to reduce the range of 1ift coefficlents 1n which thils separation
spread to the immer sections. The effect of increasing Reynolds number
was to delay to higher 1ift coefficients the onset of leadlng-edge flow
separation for both wings. As an illustration of this effect, the
chordwlse pressure distributions st three spanwise stations of the cam-
bered and twisted wing are presented for Reynolds numbers of 4 000,000
and 12,000,000 in figure 8. A similar effect of Reynolds pumber was
noted for the plane wing in reference 3. Although there is some indica-
tion from the pressure ‘data that vortex flow (as described in reference 9)
existed on the plane wing, there is less evidence of this type of fiow
in the pressure data for the cambered and twisted wing.

The section normal-force and section pitchingFﬁbment characteristics
at seven spanwlse stations of the cambered and twisted wing are presented
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in figures 9 and 10 for Reynolds numbers of 4,000,000 and 12,000,000 et
a Mach number of 0.25, and for Reynolds numbers of %,000,000

and 8,000,000 at a Mach number of 0.60. A comparison of these date
with the corresponding deta for the plene wing reveals a mearked similar-
ity in the section normal-force curves of the two wings as well as in
the effects of increasing Reynolds number thereon. At a Reynolds number
of 4,000,000 and a Mech number of 0.25, the maximm values of section
normal-force coefficient at the outer spanwise stations of the cambered
and twisted wing were only sbout 0,05 higher than at corresponding sta-
tions on the plane wing. Moreover, the increase in the maximm section

" normal-force coefficients with increasing Reynolds mumber was approxi-

mately the same for both wings.

The section pitching-moment data of figures 9(b) and 10(b) indicate
that, for most sectiomns of the cambered and twisted wing, =z lerge rear-
werd movement of the section center of pressure followed the increase in
section normsl-force~curve slope. The same effect can be found in the
center-of-pressure data for the plane wing in reference 3.

In figure 11, the experimental values of span loading coeffi-
clent cpe/Cregy 2t seven spanwise stations of the cambered and twisted
wing are shown in comparison with the theoretical distributions of load-
ing coefficient for wing 1ift coefficients of 0.20, 0.45, end 0.Th.
Experimental dats are presented for Reynolds numbers of i,OO0,000,
12,000,000, and 18,000,000 at a Mach mumber of 0.25. The agreement
between the experimental and theoretical distributions of loading is
seen to be good at the three 1ift coefflcients.

Effects of Mach Number at a Reynolds Number of 4,000,000

Force and moment characteristics.- The aerodynamic characteristics
of the cambered and twisted wing and of the plane wing at Mach numbers
ranging from 0.08 to 0.96 for a constant Reynolds mmber of 4,000,000
are presented in figure 12. The dotted portions of the curves in this
and the following figures indicate dsts which msy have been affected by
wind-tunnel choking. An explanstion of the criterions used in deter-
mining the liwmits of the unaffected date is given in reference 3. The -
verietions with Mach mumber of the 1ift coefficlients at constant angle
of attack and of the pitching-moment and drag coefflclents st constant
values of 1ift coefficient are shown in Pigures 13 and 14%. The effects
of compressibility on the 1lift-curve slope and the location of the aero-
dynamic center at zero 1ift are shown in figures 15 and 16, respectively.
In figure 17, the lift-drag ratios are summerized for both the cambered
and twisted and plane wings.

PEEEEDTEY
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It may be seen from the data of figures 12(a) and 15 that, through-
out the entlre range of Mach numbers, cambering and twisting the wing
had little effect on the slope of the 1ift curves at 1ift coefficients
up to about 0.4. Also, as indicated in figures 12(b) and 16, there was
1ittle change 1n the location of the aerodynsmic center, as determined
by the slopes of the pltching-moment curves at low values of lift coef-
ficlent, due lo cambering and twisting the wing. However, at higher
values of 11ft coefficlent the deviations of the 11ft and pitching-
moment curves of the cambered and twisted wing from nearly linear varia-
tions were, 1n general, opposite to those of the plane wing. Whereas
the lift-curve slope of the. plane wing increased and the center of pres-
sure moved rearwerd at lift coefficients between approximetely 0.3
and 0.6, the lift-curve slope of the cembered and twisted wlng decreased
and the center of pressure move&'forward. Moreover, the severity of
these changes in lift-curve slope and center-of-pressure location of the
cambered and twisted wihg increased with increesing Mach number until,
at a Mach number of 0.88, increasing the angle of attack from 7° to 8°
resulted in only & small change in 1ift but caused an abrupt forward
movement of the center of pressure. The angles of attack at which these
changes occurred may be seen to have lncreased slightly with Mach number.
It will be shown later in the report that these initial deviations of
the 1ift and piltching-moment curves of the cambered and twisted wing
from nearly linear variations were not the result of patrtisl separstion
of the flow over the outer sections; as in: the case of the plane wing, -
but were probably the result of a change in the boundary-layer character-
istics associated with the development of an adverse pressure gradient
at the leading edge.

Following the initial reduction in the lift-curve slope and the —
forward movement of the center of pressure of the cambered and twisted
wing, there was an increase in the lift-curve slope and longitudinal
stability. This increase in lift-curve slope and longitudinal stability
apparently resulted from flow changes similar to those which casused the
initial increase in lift-curve slope and longitudinal stebility of the
plane wing, nemely, partisl separation.qf the flow with reattachment over
the outer’ sections. However, the 1ift coefficients at which these changes
in the slopes of the 1lift and pitching-moment curves occurred were .
from 0.3 to 0.4 higher for the cambered and twisted wing than for the
plane wing. For both wings, the reduction in' lift-curve slope and lon-
gitudinal stability prior to the attainment of maximmm 1ift was the
result of the flow separating completely over the cuter sectilcns.

The effect on the drag of the delsy in flow separation resulting
from the use of camber and twist 1s shown in figures 12(c) and 1k. From
figure 1% it can be seen that, for 1ift coefficients of approximetely 0.2
and higher, the drag of the cambered and twisted wing, up to and slightly
beyond the Mach number for drag divergence,l was less than that of the

lpreg divergence is defined ss the point at which (aCD/aMo)cL = 0.10.
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Plane wing even though the Mach numbers for drag divergence were
slightly reduced by cember end twist. For 1ift coefficients from 0.2

. to 0.5 the drag coefficient of the cambered and twisted wing generally
decreased with increaging Mach nudber up to the Mach mumber at which the
abrupt drag rise began,while the drag coefficient of the pl&ne wing
generally increased.

In figure 17, it may be seen thait for Mach mumbers from 0.25 to 0.90
the 1ift~drag ratios of the cambered and twisted wing were considerably
higher than those of the plane wing for lift coefficilents sbove about 0.l.
In this range of Mach numbers the maximum lift-drag ratlo was lncreased
from 16 to 36 percent through the use of camber and twist. At Mach
mumbers of 0.92 and above, the meximm 1ift-drag ratio of the cambered
and twisted wing was reduced to almost that of the plane wing.

Pressure distribution and section characterigtics.- The remaining
discussion is largely glven.to an explanation of the sudden changes in
1ift-curve slope and longitudinal stability of the cambered and twisted
wing. Hovwever, a comparison ig Pirst made of severasl isobar diagrams
for both wings in order to illustrate the changes in pressure distribu-
tion that resulted from cambering end twlsting the plane wing.

In figure 18, isobar diagrams are presented for the upper surface
of the cembered and twisted wing and the plane wing at angles of attack
of 3° and 4°, respectively. At these sngles of attack the corresponding
1ift coefficients for the two wings' are approximstely equal, and increase
from about 0.20 at a Mach number of 0.25 to asbout 0.28 at a Mach number
of 0.92. The most apparent effect of camber and twlst at these 1ift
coefficients is the elimination of peak pressures at the leading edge.
As a consequence, the locus of the minimum pressure points moved con-
siderably rearward. At a Mach number of 0.92 the probsble location of
the shock wave (indicated by the highly positive pressure gradient) was
more rearward in the case of the cambered and twisted wing than for the
plane wing. '

As a means of explaining the sudden changes in lift~curve slope
and longitudinal stebility of the cambered and twisted wing, the section
normal-force and pliching-moment charscteristics are presented in
figures 19 through 22 for Mach numbers of 0.80, 0.86, 0.90, and 0.92.
Consider, for example, the section data of figure 21 obtalned at a Mach
mumber of 0.90 for which data are presented up to an angle of attack
of 10°, From figures 12(a) and 12(b) it is seen that the sbrupt changes
in the slopes of the 1ift and pitching-moment curves occur between angles
of attack of 7° and 8°. In figure 21(a), it can be seen that up to an
engle of attack of 7° only the two ocutermost sections had sustained a
significant loss in normal-force-curve slope. The gection pitching-
moment curves of figure 21(b) indicate that up to this angle of attack
only the section at 0.92%k b/2 exhibited a sudden forward movement of

1
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the section center of pressure. However, as the angle of attack was
increased to 89, the three outermost sections showed a loss in normal
force and an abrupt forward movement of the center of pressure. The
magnitude of the reductions in normal-force-curve slope and of the
forward movements of the centers of pressure diminished at sections
toward the root. Further increasse in the angle of attack to 10° then
resulted in an Increase in the section normal-force-curve slopes for all
sections and elther a rearward movement of the gection centers of pres-
aure or a reduction in the rate of forward movement with the greatest
changes occurring at the outer section.

In porder to illustrdate the changes 1in the pressure distribution
accompanying the abrupt reductions in lift-curve slope and longitudinal
stability, “the chordwlse distributions of pressure are shown in figure 23
for the angle-of-attack rangee covering the gbrupt changes in slope of
the curves. An examination of these pressure distributions together
with the section data of figures 10 and 19 through 22 reveals s consist-
ent correlation between the appearance of leading-edge pressure peaks
at the varilous sectiouns and the reductions in slope of the section .
normal~-force curves. This correlation probably is related to the exper-
imental result reported in reference 10 that some NACA 6~perles cambered
airfoils exhibit a reduction in lift-curve slope at the end of the low—

drag range.

The pressure distributions presented in figure 23 reveal that, at
Mach mmbers of 0.60.and 0.80, no pronounced changes in the flow pat-
tern occurred with the formation ¢f the leading-edge pressure peaks. At
Mach numbers of 0.86,.0.90, and 0.92, the presaure distributions indicate
that a shock wave existed on the upper surface. The position of the .
shock wave is indicated to have moved forward guddenly with the develop-
ment_of large adverse pressure gradlents near the leading edge. It may
be cbserved that this forwerd movement diminished toward the roct and
was accompanied, generally, by an increase in the flow _Beparation at
the tralling edge.

The sudden changes 1in the shock-wave position are probsbly asso-
clated with the abrupt forward movement of the point of transition from
laminer to turbulent flow in the boundary layer. 1In reference 11 it was
reported that the chordwise location of .a shock wave moved considerably
forward when the polnt of transition was srtificially positioned at the
leading edge with roughness. If the point of iramnsition from laminer to
turbulent flow were naturally shifted far forward through the action of
an adverse pregsure gradient, the same resultant effeet on the position
of the shock wave could be expected. This was apparently the case in
the present invesatigatlion. -

Further credence to this explanation of the boundary-layer shock-
wave interaction can be obtained from a consideration of the types of

IR
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Dregsure recovery shown in the pressure distributions of Tigure 23. It
has been shown in reference 12 that masrked differences in the shock-wave
pattern and in the pressure distribution 1n the reglon of the shock wave
exist between the cases of laminar flow and turbulent flow in the bound-
ary layer lmmedistely ahead of the shock wave. From figure 23, it msay
be noted that the pressure recovery at the outer four stations before
the forward movement of the shock wave occurred was gradual at firast and
then more ebrupt. This type of pressure recovery 1ls generally assocl-
ated with a laminsr houndary layer ashead of the shock wave as is stated
In reference 12. At the more forward position of the shock the pressure
recovery took place more abruptly without a gradual initial compresgsion
and was similer to that assoclated with a turbulent boundsry layer ahead
of the shock wave.

The reduction in the forwerd movement of the shock wave at sections
near the root may have resulted from the boundary layer having been
turbulent in the reglon of the shoek wave at these sections prior to the
formation of adverse pressure gradients at the lesding edge. At the
extreme wing root the boundary layer was probsbly turbulent from the
leading edge at all angles of attack as a result of the spreading onto
the wing of the turbulenmt bounda.ry layer from the tmmel floor.

Effecta of Surface Roughness

In order to demonstrate the validity of the corclusions mentioned
in the foregoing mection with regard to the boundasry-layer shock-wave
interaction, the cambered and twisted wing was tested with surface
roughness at and near the leading edge. If the sudden forward movement
of the shock wave were the result of a change from laminsr to turbulent
flow in the boundary layer shead of the shock wave s i1t was thought that
fixing the point of tramsition by disturbing the flow in the boundsxry
layer with roughness at or near the leading edge would stabilize the
shock location and eliminate the sbrupt changes of slope of the force
and moment curves.

The results of tests of three canfiguretions with varying locations
of surface roughness are presented in Pfigure 2k. Two configurations had
roughness around the leading edge from 5 percent of the chord on the
lower surface to U4 percent of the chord on the upper surface, cne along
the entire semispan and one along the outer 60 percent of the semispan.
The -third configuration had a l-inch-wide roughness strip applied to
only the upper surface with the forward edge at 10 percent of the chord
and extending over the outer 60 percent of the semispen. The application .
of roughness to only the outer 60 percent of the semispan in two cases
was based on the pressure distributions which show that the forward shock-
wave movement diminished repidly inboard of 40 percent of the semispan.

cllnuittsas
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From the force and moment data presented in figure 2k 1t is appar-
ent that, in general, the results expected with the use of surface
roughness were obtalned. While there still remained a sudden small
forward movement of the wing center of pressure at some Mach numbers .
with roughness over only the outer 60 percent of the semispan, all trace
of this effect was éliminated with roughness over the entire semispan.
Moréover, at a Mach number of 0.93, roughness over only the outer
60 percent of the semispan wes sufficient to campletely remove the
abrupt changes of slope of the 1lift, drag, and pltching-moment curves.
Roughneass at 10 percent of the chord was apparently only slightly less
effective than roughness at the leading edge.

These results of the use of surface roughness provide verification
of thé explanation of the boundary-leyer-transition phenomena put forth
in the preceding section, but do not necessarily slmulate data obtained
at a hligher Reynolds number.

CONCLUSIONS

An investigation has been made of the effects of secale and compres-
sibility on the aerocdynamic characteristics of a cambered and twisted
wing having the quarter-chord line swept back 45° and an aspect ratio
of 3.0. The results of the tests and a cémparison of the force, moment,
and surface-pressure data wlth those obtained on & plane wing of the
same plan form and thickness distribution indicate the following concliu-
sions:

l. The general effect of camber and twist on the aerodynamic char-
acteristice of the wing was to delay to higher 1ift coefflicients the
onset of flow separation over the outer portions of the wing near the
leading edge and the concomitant effects on the 1ift, drag, and pltching
moment. The primeipal result was a substantial increase in the 1ift-
drag ratios at and above the design 1ift coefficlent of the cambered and
twisted wing at & Reynolds mumber of 4,000,000.

2. 'The general effect of increasing Reynolds number on the cambered
and twisted wing at Mach numbers of 0.25 and 0.60 was to increase
glightly the 1lift. coefflcient at which the sudden increase in lift-curve
slope, longitudinal stability, and rate of drag rise occurred. Increas-
ing the Reynolds mmber above 6,000,000 at a Mach number of 0.25 resulted
in a reductior in the maximum lift-drag ratio of the cambered and twisted
wing and an increase in the meximm 1ift-drag ratio of the plane wing.

3. At a Mach number of 0.25; the maximum values of section normal~
force coefficient at the outer sections were only slightly increased by

WD,
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cember. These meximm wvalunes were found to increase approximately the

-same ‘amount wlth Reynolds number for both wilngs.

4, At e Reynolds mumber of 4,000,000, increasing the Mach number
et low 1lift coefficients resulted in approximately the ssme increases
in lift-curve slope and longltudinal stability for both wings. However,
the maximum lift-drag ratios of the cambered and twisted wing were
from 16 to 36 percent higher than those of the plane wing for Mach nmum-—
bers up to 0.90. The Mach numbers for drag divergence were slightly
reduced 'by camber and twist at 1ift coefficients up to 0.5.

5. Prior to the initiation of flow separation on the cambered and
twisted wing at the lower Mach numbers, there were gradual reductions
in the lift-curve: slopes and longitudinal stability. The severity of-
these changes lncreased with Mach number, becoming abrupt at Mach numbers
of 0.88 and above.

6. There was found.to be a consistent correlation between the
appearance of the leading-edge pressure peaks at the various sections
of the cambered and twisted wing and the reduction in section normal-
force-curve slope and forward movement of the section centers of pres-
sure. At the higher Mach numbers the pressure distributions indicated
that there was an abrupt forward shift in the locatlion of the shock wave
at the outer sections assoclated with the formation of the sdverse pres-
sure gradient at the leading edge.

T. The use of surface roughness along the leading edge to fix the
point of transition from lsminar to turbulent flow in the boundary layer
was effectlve in eliminating the sudden changes of slope of the force
and moment curves at the higher Mach numbers.

Ames Aeronsutical Leboratory
Naetional Advisory Commitiee for Aeronautics
Moffett Field, Calif.
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TABLE T.- COORDINATES FOR THE NACA 64ALk10 ATRFOII, SECTION

[A11 dimensions in percent of chord]

Upper surface Lower surface -

Station { Ordinate | Station | Ordinste

0 0 o] o]
-350 -902 .650 -.678
5821 1.1i12 .918 -.796

1.059 | l.451 1.441 -.969

2.2761 2.095 2.72k | -1.251

L.Tho | 3.03k 5.25L | -1.592

T.239.1 3.766 T.761 i -1.820

9.737 | 4.380 10.263 } -1.996
ik.748 | 5.366 15.252 | -2.2hk
19.770 | 6.126 20.230 | -2.406
24,800 } 6.705 25.200 | -2.499
29.83% | 7.131 30.166 | -2.537
34.871 | T.h1k 35.129 ;| -2.518
39.910 }| T7.552 ° ho.090 | -2.436
Ye.950 | 7.522 45.050 } -2.266
; 49.989 | T.3h4k 50.011 | -2.02k

55.025 | T.0ko 54.975 | -1.T736

60.057 | 6.624 59.943 | -1.418

65.085 | 6.106 6k.915 | -1.086

T0.108 | 5.490 69.892 -.T760

T5.126 | 4.780 Th.8Th -.160

80.151 | 3.967 79.849 -.229

85.148 | 3.018 . 84.852 -.132

90.104 | 2.038 89.896f -.076

95.053 | 1.028 ol .okt -.0u8
100.002 .021 99.998 -.021

L. B. radius: 0.687
T. E. radius: 0.023
Silope of radius through L. E.: 0.190

MR
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TABLE II.- COUORDINATES FCOR SECTIONS PARALLEL
TO THE PLANE OF SYMMETRY

[All dimensions in percent of chordl

Upper surface Lower surface

Station | Ordinate | Station | Ordinate

0 0 ' 0 0
b2 .756 .820 -.567
T34 .931 1.157 -.665
1.33% | 1.213 1.814 -.809
2.859 | 1.746 3.7 | -1.081
5.926 | 2.512 6.544 | -1.316
8.975 | 3.097 9.610 | -1.k95
11.995 | 3.580 12.626 | -1.629 N

17.937 | Lk.329 18.526 | -1.808
23.743 | L4.881 24,266 | ~1.91k
29.412 | 5.275 29.857 | -1.964
3h.947 | 5.542 35.308 | ~1.970
k0.351 | 5.692" ho.625 | -1.932
45,628 | 5.728 | 45.81k | -1.847
50.T79 | 5.637 50.881 | -1.697
55.809 | 5.440 55.832 | -1.499
60.720 | 5.154 60.672 | -1.271
65.514 .| 4.794 65.%07 | -1.026
70.196 | 4.369 ['T70.0k0 | -.778
Th. 7681 3.885 TH.575 -.538
79.236°| 3.345 79.014 -.322
83.612 | 2.745 83.351 -.158
87.869 | 2.066 87.620 -.091
92.002 | 1.380 91.831 -.052
96 .0kt .690 95.958 -.032
100.002° .01k 99.998 -.01k
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TABLE III.~ INDEX OF TABULATED FRESSURE COEFFICIENTS

Teble No.[ R X 108 | Mg Qu range
Iv k.0 0.25 | -2°9 to 26°
v ' %) i
VI . .60
VII 80 | -2° to0 17°
VIII . .83 | -2° to 15°
X _ 86 | -2° o 13°
X .88 | -2° to 12°
XT .90 | =2° to 10° :
X1t .92 [2-20 £0.T7° (8° to 10°)
XTIT - _ 93 | -2° to 5° (6° to 99)
XIV Ok | 20 to0 30 (4O 4o 590)
v .95 | =29 to0 1°(2° to TO)
Xvi - Y .96 | o° (=29, 1° to 5°)
XVII 6.0 25 | 20 1o 260
XVIII 6.0 .60 | =29 to 24°
XIX 8.0 25 | -2° o 26°
XX 8.0 .60 -22 to 132
I 12.0 251 29 o0 2 :
XXIT 18.0 |- .25} -29 to 16° ,E@‘! :

SPparentheges indlcate angles of attack for which
the pressure data may have been influenced by
model-tunnel-wall shock-wave interaction.
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TABLE IV.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE -
STATTONS OF THE WING. M, 0.25; R, 4,000,000
(a) ayn, -2°, 0°, 2°, 4O, £°

Spanwise | Parcent R ) _ £ X .
steviom jehod | 2o ® ® y° & © [ o | o v & _ T
0,086 b: :
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TABLE IV.~- CONTINUED

(a) Concluded

23

Spanwise
station

Percent

:

“Lower aurface

le of attack

0

22

40 &°

0.707 ©v/2

v e e
QOQO0O0QOOOoWm

-0.18

0.12 0.33
.06 .22
.03 .16
0L Sl

0 .08

-.0L 06

-.02 <Ol

-.02 .03

o 3‘383‘ 8‘3556‘83855:4 HO

« e . h
QOQQO

o

. -.22 -.28 -33 - -1k =10 ~.06 -.03 .01
.0 =17 -.23 -.28 -.33 -. -.11 -.08 -.05 -.02 .01
O - -5 -.19 -.2h -.28 -.29 -.0% -.03 -.01 o .02
.0 -.13 -.16 -.18 -.20 -.23 o LOL .02 .oh .05
«Q =.09 -.12 -.13 -.15 -1k .05 .05 .07 .08 07
.0 o ~.0L -.02 -.02 -.02 .08 .08 .09 .09 09
(1) 05 -0l K =0k Qh - ==~ - --- - - - -
0.831 b/ -.58 2 It RA .07 - - --- --- - - --
5 -3 27 .07 -.20 ~.59 1.5 -9 -.23 a7 3L
.Q 27 .13 -.0% -.25 ~.lg -.65 ~39 =17 .03 .19
.0 A7 .05 -.10 -27 -.b6 -.18 -.29 1 0 .13
0 Q1 [ -.13 -.27 ~h3 -.39 -.25 -.12 -0l .09
.0 .0h -.06 -17 -.28 -.ho -3 -.20 -1 -.02 .06
.0 ~01 -Jd0 -.20 -.30 -k - -.17 -.09 -.03 .0k
0
Q
o
.0
a

0.52k b/f2

X rra 98 8388§5ﬁ3&8554#
Yt R-R-R-N-R-R-R-R-F-R- NN N-RV 1N

3923 BY S EUBEBEE

-.13 -15 -
HEIE

~.1h
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TABLE IV.- CONTINUED
(b) @y, 8%, 10°, 12°, 14°, 16

= e S T Ll - . N R -
Ll & - N ' aca
Spanwise | Parcent * T - a | . o . *__‘
etation | chort [T gte YR A T T 1 S
b.086 vf2] ‘0 ao7| €. | 0.7 4,38 e R R R
/ 1.5 - -.T6 - -1.17 0.3 ok 0.k9 0. 0.5
h,0o - -t -T2 -~ .28 -.35 42 R4
7.0 ~37 -4y 60" -Te R-ik 29 35 ol g
10,0 -5 PN -5 -6k .18 .28 .32 97 &3 [
15.0 -.333_ -—-:3 -.50 -.;g . .g ';l; .333 .333' A
20.0 - - - - . R « . 3
25.0 35 -.*3. . _-.;:2 - .12 A7 .23 Jar .53
00 | -.38 -0 -.h6 ey .11 1 .21 .25 W
35.0 -.36 - -.ha -.g .09 .1k .19 . .29 .
4.0 = P =4 - 45 - . a2 .18 22 27 -
u5.0 -8 -h2 -.h5 -y 0T Jd2 15 20 25 AR
50.0 =37 - Rl ER ) =T 06 A1 15 .19 23
60.0 =33 - -4 —h2 " .08 <11 13 .19 22
0.0 -.28 -3¢ .32 -3 .08 .11 W1k . 21
8o.0 - -2 - -23 ik .13 16 . .22
90,0 06 -.06 =0Tt -7 S 1) Q1 .13 .1k AT
95.0 o o e N L) . 210 A1 .13 1k .
0.195 vf2| o -2y -L.7T0 -2.69 - - - - -- - - - - -
1.5 ~T6 L.k | 2.6k .39 6 48 N7 2 .
k.o -38 -1.00 -1.23. .30 .30 ik ko 52
T.0% -5 -.Ge -.58 2ok -3 .38 bk g e
10.0 -7 -Ti ~83 .19 .27 -3k .39 .
15.0 —o Mk -.63 - .26 .23 .29 .35 854 R
20.0 -hk -.60 - .1k .20 26 W3 .37 -
25.0 ~ AL ~55 ~62 12 AT .23 29 3
0.0 -1 -5 -.59 T} .15 21 26 .32
35.0 [ ] -3 97 09 o1k 19 « .29
k0.0 - -.50 -S54 .08 .13 A7 22 27
45.0 -ho -.h8, EX] a7 Ja2 _W16 .20 23
%0.0 -39 -.A6 -9 .05 10 .1h 19 .a3
60.0 -.33 -3 - .08 J1 A5 .18 -]
70.0 26 -39 -3 09 12 a5 .18 -2,
80.0. -.16 ~IT -18 . W1 .13 % .18 .20
90.0 -.03 -.03 =03 ~.Ch .10 .12 .13 .15 A7
93,0 21 03| .02 | .0 R £10 21l .12 <13
0.382 b o | -5 k| en]| 3.8 e e N T
/ 1.5 -1.16| -L.068.f 2,63 ] -2a7 o b3 Jo .32 A7
ko | --13| 1 2.9 | .6 .32 .9 M e &7
T.0 -.66 -85 | .05 ] - 25 .13 .39 . . —_
10.0 -.5T -.T3 -9 | -.06 1 28 .35 bl B _
1%.0 - -6 -t -.50 a7 23 B .35 R .
20.0 - -.61" -Tl - W1k 2 26 i .37
25.0 - -.5F =65 | -.T3 T .18 23 .28 .33
30.0 -6 =53 ~50 -.68 .10 .19 20 25 .3 T
5.0 A5 -5 - -.&3 09 Bty .18 23 .28 . -
0.0 ~ohk -4 - -.59 07 .12 16 .20 23
5.0 -.h3 47 -.52 -5 o Jd1 L +19 23
50.0 - -k -.AT -.50 .05 A0 .1 B .21
60.0 -.3h -¥% . ~9w ]| -3 .ar .10 .1 26 20
gg.o -2 -.e7 - 2T -.26 . .10 .13 A . e
.0 - -3 -.1% -5 .19 .12 .13 a5 AT
90.6 ~02 -2 -.03 -0 .09 o 12 a2 a3
0 L I N N =200 -] .09 10 .10 09 e
lo.555 v/d  © -9 |.-2.83 [ 328 | -Bh.86 e N T O T
1.5 - { -1.09 -1.63 -L.,28 -£.8% A2 A3 .36 .23 18
k.o ~:80 -L.20 -1.h3 -1.77 .38 AQ AT . o7
7.0 - -.gr -1.1% ~l. .26 -3k R N .
10.0 -.62 -7 -.97 | -7 22 .29 % b1 . .
15.0, - - -.0e -.98 AT 2h . . . Y
20.0 -.53 -6k -5 ~.86 L} LaL 2T -] .36
,25.0 - - -.68 T .12 1B .23 28 .32
30.0 -7 -5 -6 [ -0 RIY 16 .21 29 <30
.0 -As - -5 -.53 .03 b .13 .23 .27
0.0 ~h5 - 55 -.61 .a7 .12 16 20 W2h
ks.0 - -7 -5 -5 o7 .10 .1h .18 22
50,0 b1 .25 - W -50 - 06 .09 W1k . .19
60.0 -.33 -.37 - -.38 - o7 .09 12 1% JAT o
0.0 -2 -2 | -5 -25 ) o8 .08 .10 a2 1k 23
8.0 ~1k -.1h -3 -1k ~17T .10 AL 13 1k .1k -
90.0 -2 -.02 -.03- -.08 -.08 .09 | , .10 .10 10 O
95.0 . .02 Oy -05 10 .10 .09 .08 .07

G
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- TABLE IV.,- CONTINUED
. () Concluded

a Lower surface
Spanvise | Fercent MM e of attack
stetion | chord il 10° 12° 1 160 & 10 120 o 160
0.70T bf2] O -0.86 | -2.06 -3. -5.60 -3.96 --- -~ - --- --- - - -
1.5 -L.28 -L.k3 -2.08 £2.69 2,81 g.12 ok 0.32 0.15 0.09
%0 -.82 1,15 -1.kg -1.85 -2.07 3P o . . hh
T.0 -TL - ~1.19 Ll -1.78 .26 .33 <39 . AT
10.0 —63 -8 -1.01 -1.21 -1.k3 21 .29 .35 gﬁ A
15.0 - -.70 -85 -1.00 -1.18 .16 .23 .29 . .39
26.0 -.53 - -9 -.87 -.96 .13 .19 .25 .30 .3k
25.0 ~.lg -.59 - -.78 -.8% .10 . 21 25 .29
30.0 -.1i8 -.55 -.63 -0 -7 .08 .1k . 22 .25
35.0 ~. 16 .52 .59 -65 ~.65 .07 .10 15 19 22
ho.o ~ - -5 -.58 =57 .05 .09 .13 .16 .19
15.0 ~.k3 =T -.51 - ~.52 .o .07 11 o1k AT
50.0 -0 - -h6 -7 ~ub5 .ok .07 .09 13 1k
€0.0 ~.32 -3 -.35 - ~.35 Ok o9 .10 A2
T0.0 24 -2k -.23 -21 -.25 .06 .07 .08 .09 0%
80.0 -1k -1k -.12 =11 -.20 .08 . .09 . .09
90.0 -.02 -.0L ~02 -.06 -1k .09 .08 0T 05 .
95.0 .0k .03 0 -.05 -.12 - .- - - R
0.831 bvf2| © -.69 | -1.87| -3.b5§ -k.89 | -3.70 R
1.5 1,28 -1.52 -1.93 2,58 -2.09 R Ji2 .32 .15 .1k
k.0 =17 «1.0T .1 =L.Th -1.83 .3 .39 A2 . A5
T.0 - -.89 1.3 ] .39 -1.73 .22 .31 .37 i 45
10,0 -.60 -.78 -.97 -1.16 -L1.U45 .18 . .32 <37 .
1%.0 -.53 =67 -.a1L ~94 -1.29 .13 .20 26 3L .34
- 20,0 -50 - -T2 ~-.83 -1.0h .10 15 .21 25 .28
25.0 =h7 -.56 -.65 ~.T3 -2 07 12 17 21 -2k
30.0 -h5 B -] -.60 ~.65 -.78 .05 .09 .13 A7 20
35.0 -li3 -.ho -.55 -.;ﬁ -.70 .03 .07 .10 o1k W17
- Lo.o -k2 ~ 4T =5 - -.60 .02 .05 07 .10 .13
15,0 -Jo -k - by -5k 01 . .06 .08 21
50.0 -.37 =-.h0 -.k3 - bk - Ol .03 Ok 06 .08
60,0 B o) ~.32 -.33 -3 - .02 .03 .03 .05 .06
T0.0 -2 -.23 -.23 -21 =27 .03 .03 .03 .03 0k
80.0 -1k -1 -.13 -2 .23 . 05 .0l Ol Ol
0.0 -02 -.03 ~.0% -.09 -.19 .06 .05 .03 <01 (o]
5.0 03 208 ~,02 -.07 - .07 05 .02 0L -.0k
0.2k bfd O -.05 -.80 -1.90 -3.27 -1.48 mem] mem| mae=] -~ - - -
.3 -L.05 -1.58 -1.78 2.38 “L.hh .38 k) .32 .16 24
k.o -.66 -.93 -1.24 B 1.3k - - - - - - - -
T.0 -.58 -.T8 -1.00 -1,22 -1.27 .18 25 .31 «35 .35
10.0 -5 -.68 -.83 ~1.00 -1.13 .11 .19 .23 .29 29
15.0 -b7 -.58 -.T0 -.82 -1.03 08 iz 16 20 22
20.0 -k2 -5 -.61 =71 - 0L 05 .08 JL .13
25.0 -0 -8 =56 -.6h -.76 o} .03 .05 .08 1]
30.0 -.38 _n -5 =57 - -.03 -.0L .01 02 Ol
35.0 -.37 -.h2 - =53 -.60 ~.03 =01 -.02 0L 03
k0.0 -35 - b6 - -56 ~.05 - - ~03 ~OL
15.0 -39 -.39 ~.bk -B7 -.53 ~.0% -.0h -.03 -03 ~e0L
0.0 -32 ~.37 -k -3 -2 ~.0b -.05 - - ~.03
60.0 =27 ~30 -.33 - =46 ~.03 -0k -.0% - ~.03
T0.0 -21 -2k -.28 -.28 -.48 ~.03 -.Cl -.06 -.0T -
- 80.0 -.16 -.18 -.22 =21 | 7 -3 01 -1 -.03 -.05 ~.03
90.0 -.09 -1 =15 -.26 - b1 0L -.0L -0k -.08 ~.06
93,0 =02 05 -3 =2k ~36 -03 o] = -.08 ~.11



=
b

RACA RM A52D22

|
i 1 (o] 1 RETARAITIZAREAG AT | §IEY .xmﬁu.%&mﬁm_“aﬁw&ﬁ&mmgﬁmw@ ARRATRIIRAANTIAR
Fi & ' © ] ' 1 e vt
.
i
£ | BeARRRIRARRANREAT) | ARTIRTDTANAARNET URRILIRAARDITRY) | WRANII TRNEEN TN
O 1 T ] ! ] v
. M & IRERTIIIRNAAIREEN ”ﬁm%ﬁuﬂum&mnﬁaj VERRRATIMBARTARTE | GRAUZ TANNQ{NIEY
-U ) - ] o
m2 fo] | TRAZIIENAARTGIRT S| | ARALIARANGRATYAT) | 4T RATIRONRRAY ARG (47 ﬁunnmﬂ. LELE
IO’ 1 1@ 1 ' '
Ed _
g o - -
S 54EATI08 8948R IY ANT ERERD ARYIERETAY BIRNAC RN BRREER T T BRI RABRE LY
' D FeF SR LITE .,:__31.1411._.,..__11_ R AR LT PR L T L L R E U
e : — : . . _
W - EEEHE S RYEARESBRWA AYLARR ﬂ%uwgﬁ RS ARG RIS YRRAARE Y 298 088N YBE L GRRAELBRANERAY
2% Lein B S AR R R S InFA S APY LI LIRNRRAIEY AN MR R 18 G TabhRtanR e
mmo s ER:ICEEELE E Rt A LR SR S AR R CEE R R AL L L R AL L L
o v _ - . . _ _ .
9. ERNER R E b 147199 9643073 REA L IR AIARARIBIARIR AL HINET AR T 1L RET N BRRE Y
E 3 T RO LA L L L AR .._.44__.?1_.1141_:_._:1_:_:__1_:_.4,__.,_“.___.____
—~ 18] |89198srcse8seres 8|8 san3RB R LR /A YR O5A00Y IR IR IATHLYIZONNY YN I8 0ERS
IM»\ :.‘..4.1.“\.. [ N O R X S T Y T __fﬁéﬂé.ﬂ“%‘mddv—m [ O ) 1.“.1.1_..“—1_.1_"..__......_.1_?.........._“ vl

+~

BTl .aa

YENBERISEdYBRAIRAY YA E R LB RETEd R 21 B 8L EAET R LETAUIY R D HESRINIR T TRRRLY
: .m.nﬂ-._m... NN S Gopedeing i crr ....-....._.44_‘...&1......1.“4__-...n_.___aa.a_.ﬂ..n“....qmd_d.._“...“.......ﬂ.._.—._._..
’ ma o...kTmﬁmZ%.?.wM%&_.o.&m”OIHTmUmbmwm PREEGRYCATrIngRRnssRIEga o - gRgndngs }RSELER
mm K = 5 =
i3 - 18 3
B 3 S m

26



NACA RM A52D22

PRI

TABLE IV.- CONCLUDED

(c) Concluded

27

Upper surface Lower surface
39;:3:9 Percent Angle of attack Angle of abtack
s chord 180 ot 2° 2L 26° 189 | 20 [ 22° 24° 26°
o.70Tvf2l © -1.22 1.0k | -0.92 -0.86 | 0.8 T I R I IR
i.5 -1.15 ~<1.01 -.89 -.83 -.T9 o.h1 .29 0.28 0.28 0.2k
ko -1.10 =97 -.86 - -TT 50 Jhg A9 R .
T.0 -1,08 -.96 -.85 - -.80 -.76 .ho It .50 50 1
10.0 -1,0k -.93 -.82 -.80 - Th k5 s 56 b8 Jig
15.0 -1.02 -.91 =81 -.TT -.73 .39 i R ke 45
20,0 ~.97 -.87 -.T8 -.Th -.TL .35 .36 .37 .39 ML
25.0 -5 -.86 -7 -.T3 ~TL W31 .32 .32 .3k .36
3.0 ~.92 -.83 =72 =-.Ti -.69 26 .28 .28 .30 .31
35.0 -9l -.83 -5 -T2 -. .23 .2h .2k 26 .28,
k0.0 ~-.88 -.82 ~.Th -T -.68 .19 .20 .21 .21 .23
45.0 ~.88 -.82 ~-.75 -T2 -.69 .18 .17 W17 .18 «20
50.0 -84 -.80 -7k -T -. .1k .15 .16 A5 .16
60,0 - ~.79 -7 - Th -.TL -T0 S 09 .09 .09 .10
T0.0 -.69 -7 -.69 -.68 -.67 .07 .05 .03 .03 .Ob
80.0 -.60 -.65 -.66 -.64 -.63 .03 0 1 =02 o -.0L
9.0 -2 =57 -.58 - -.57 -.05 -.10 -.12 ~12 -11
95,0 = U7 -.53 =56 =55 =55 - - ~— - [ I - - -
0.831 bfet © -5k -.8 -T2 -.67 -6k I R A T e
1.5 -.91 -.8 -7l -.66 -.62 <33 3R .31 .29 a8
k.0 -.87 =TT -.68 -.64 -.60 A6 A7 Ry AT AT
7.0 -.86 -.T6 -.68 -.64 -.60 13 N> 45 6 .
10.0 ~.83 -T3 | ~-.65 -2 -.59 .39 A 52 43 .55
15.0 -8 -T2 -.65 -.61 -.59 .35 .35 .36 50
20.0 -:78 -.68 -.62 -.59 -.5T 27 s} .30 .32 .3h
25.0 -.T8 -.58 .61 -.59 =57 2k .26 .26 . .3
0.0 =.Th -66 | =-.60 =57 -.56 .19 .21 .21 .23 .25
35.0 =73 -.66_ -.60 =57 ~.56 15 .17 .18 .19 .21
Lo.o -.T0 -6k ~.59 =57 =55 12 .13 .13 15 .
5.0 -.70 -6k ~.60 -.58 =57 .09 .10 10 REN .13
0.0 =55 -.63 ~50 -.57 =56" .06 .07 07 .08 .09
60.0 -.63 -.62 ~.60 -.58 -.58 .03 .03 .03 <Gh Oh
70.0 -.57 -.59 -.58 =57 -.55 -.01 -.02 -.02 -.01 o
80.0 -.5h -7 ~56 -5 -.53 ~.03 -.0h -.05 ~06 -0k
. 90.0 -0 -.51 -.50 -.kg -lg -1 -1z -.13 -3 -.13
_95.0 -.h8 -.hg ~.ho -.h8 =47 ~.20 -.21 -.21 -2 -.2L
0.92k bfo| 0. -.Th -.68 -.63 -.62 -6l - --- -- - - - - ---
1.5 -.TL -.62 -55 -5 -.50 4 3 .3 .28 26
k.0 -Th -.62 -.53 -.51 - --- -—-- --- -~ - ---
7.0 -Th -.60 =53 -5 -.50 .35 36 .37. .38 .39
10.0 -7k -.57 -.50 -.ko - .28 .30 3 .32 .33
15.0 -T3 -.57 -.50 -.kg - 21 .23 24 .26 .28
20.0 -.68 -.55 -.Ag -.48 -.48 .13 a5 .16 A7 .29
25.0 -.65 -5k -9 -.18 -8 L1 12 .13 <14 .15
3.0 -5 -.51 -k -7 -.48 .ok .06 07 .08 09
35.0 -.56 -.k9 -7 -b7 -.48 .03 05 05 .06 .07
Lko.o =50 -.h6 -.u5 -.46 -7 -.aL o] .0L »01 02
43.0 -.18 -6 . -.k6 -8 -.01 o -.01 o] .01
50.0 - bk Y B 1 =55 B o -.0k4 -.03 -.03 -0k =02
60.0 -.h3 =15 -.h5 =45 ~b7 -.0h -0k -.06 -.05 -.0h
T0.0 - -l - Lk = Uk ~Als -.0T -.08 -.08 - -.08
80.0 -.h2 -Jlg -.% -.:g -.:h -.07 -.07 -.08 -.08 -.08
.0 - - - - -~ -1 -1 ~.1 -l -1
gg.o -Jﬁ =] =10 =.39 ~ 40 -,18 -.13 ~.18. —.lg -.13
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TARLE V.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE -
STATIONS OF THE WING. , 0.40; R, 4,000,000 - =
(a) ay, -2°, 0°, 2°, 4O, 6° -

Bpacwise | Pexcent _Uppex surface . - E
station = g o
086 b2
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3
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TABLE V.- CONTINUED

(a) Concluded

29

Spenvise
station

Percent

1

40 £°

.TOT B/f2

RN
Qo000 QOO0OO0OwWM

OOO’OOO

1.2
-h7

-39

0.1h4 0.33

~.01 .06
.0k

o]
-.03 o]
0

0.831 b/2

0-92% b/2

. NN
Q000000000000 QOON

BB T BB BE b e o[B8 ST SR F SR B O BEE v o[B8 B BB G ERBIBEE s mro
JOO0QOO00QO0O00OO0ODOW

N0
[\n
.

-.23

-7

=-.11

-.02

b | et
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TABLE V.- CONTINUED
(b) oy, 8°, 10°, 12°, 14°, 16°

RACA RM AS2122

| B lower surfgce
T e e s
suation | chord g8 1P EE 149 & AP bo32% | e 16°
0,086 b/2 Q 013 - -~ + [ —0. 1.25 -1.98° - -"--- - -
1.5 BN I W - -1.13 -1.k7 .36 --- 0.@ 0.5 0.5
k. k2] ue - -T2 -0 -Lag . 2D .- . ] .53
1.0 w37 | -~ -.£1 -3 -.88 .21 .- .35 52 AT
10.0 36| « = - -59 -.6T -T9 18 --- .32 .38 4h
15.0 ~35 | - == -3 -.61 =L A5 | e - - 29 .3k .39
20.0 =36 | -~ - -.50 ~.59 -.68 <k - - - 26 W31 .36
25.0 «36]| --- ~-.48 -5 -6 J2 --- 2 .28 .33
30.0 O B B ] - -.63 1 --- .22 .26 <3k
35.0 =3 | - - -h7 -5k 09 - .19 o2h 29
k0.0 —-B0 | .- - -8 -5k =61 .08 LI .18 22 27
45.0 o] - - - -.48 o5k -.50 S A Jd6 2% .25
50.0 - -.57 O - .- 15 .19 23
60.0 36 - -'ﬁ .08 --— .8 .19 22
70.0 - - .09 --- .15 .18 21
80.0 - -.29. 1 - - 16 a9 21
0.0 - ERES A0 - - - dk .19 A7
9%.0 - -2 09 - - W11 .13 .3k
04195 b/! [] -3.T0 -—= - - - B I - -
1.5 .61 39 .45 50 ) 46
4.0 -1.58 .30 .36 ok .50 .53
7.0 -i.eh .23 L3 38 bk 30
10,0 -1.08 .20 27 -3 ho R
15.0 -.90 .16 .23 .30 .36 Ry
20.0° -.0e 34 £0 .26 .32 .37
25.0 -T6 pT-3 a7 .23 28 .3k
30.0 —.TE pat J6 .21 26 3l
Eg.o -.59 .09 Ak W19 2% 30 -
.0 -.67 .08 .12 .18 .22 26
5.0 -.60 o7 1 T 2 25
50,0 -0 06 20 et .18 o2
60.0 -.50 .08 oL JI5 .18 .21
T70.0 S .09 12 .18 .17 .20
8.0 -a3 11 13 a6 .17 .20 -
90,0 -.01 <10 A1 .13 o 16
95.0 -0k .09 .10 .11 L2 .12
o.382 v/ o 2.7k B R RS B B
T tg -i‘ég G2 ;-; .:3 Eg .lj.h
. -1. .3 . &5 . A9
T.0 1.5 <k 33 .39 o )
10.0 «1.36 21 .29 .36 R3S 45
15.0 -1.2% A7 2k 30 .36 ho
20.0 ~1.07 T3 A1 &7 -] 3T
25.0 -9 a2 28 .23 28 .33
30.0 -.86 .10 .16 21 25 .30
39.0 -6 09 J3 .19 23 27
40.0 -7 .08 .12 AT .20 2%
5.0 85 a7 i A a9 «£23
0.0 -25 . 09 . OT .20
60.0 -7 i .10 .13 216 .19
70.0 ~.35 K] W11 a2 a5 17
80.0 -2 a0 .12 «1h BL] .16
90.0 -2k 0 .10 11 AL Ja2
ﬁEd_ss-o -7 . 09 0 ] L6 _
0.555 b Q 2.2%5 mew | == | e o= ==~
t.s ~1.87 A3 hhg .:; g’l .31
.0 -1.73 .13 . . AT .
7.0 -L.72 26 .34 —.ho s E
10.0 -1.50 22 29 .36 40 B
19.0 -1.7%9 .18 Zh .31 .35 R
20.0 -1.38 a8 21 27 .31 .36
23.0 " ~L2T a2 KR 23 27 .32
30.0 - =307 s 16 21 24 29
Eg-o R €] .09 .13 .18 .22 25
.0 80 o7 a1 .15 .39 .23
k5.0 _-.2 . .06 .10 o1k AT .20
50.0 REEE .06 .09 . a2 .13 2B
60.0 . =uih OF 0% 11 .3k 16
70.0 -a3h 08 .09 S5 % 12 .13
80.0 "ﬂ .10 551 J1 12 ég
90.0 - .09 09 .09 09 .
95.0 -1 10 .09 S8 .7 05
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TABLE V.- CONTINUED
(b) Concluded .

31

Spanwise
station

Percent

i

surface

Angle of attack

12°

e 165°

0.707 b/2|

R
0000000000000 QOON

~1.Th
~1.h7
~1.36
~1.28
~1.1t

=1.T5 -1.65
-l.h1 -1
-1.33 -1.38
-1.28 -1.37
-1.16 -1:30 -
-1.07 =1.26

. -.0L

BEBGE 1 rro| B8R ERE SR BBBEE 4 ol R8BI IR EEBERBE B0

SEIBUEE

[91)
Y
botbbobboo0o0ObOOM

\0
\A
.

-7
.38
Py
-.21
=15

-2 ~.16

5 =1.32 | -1.89 «1.72 | -1. ~1.06 b2 L2 .38 .33 .36
.0 =79 | =-1.11. «1.k5 | -1.38 -1.0L «31 .38 A1 &3 46
.0 -.69 ] -1.33 | ~).35 =-1,00 .2k .32 .36 50 2
.0 -.62 -.81 -1.06 | -1.1% -.95 .19 26 .32 .36 «37
.0 -.56 -.T0 =87 | -1.08 -.92 AL 20 26 .30 .31
.0 -.53 -.63 -5 -.87 -.87 1o .15 .21 2k .26
.0 -.49 -.58 =65 -.75 -84 08 12 .16 .20 .22
- .0 -.46 =5k -.59 -.67 -.79 05 .09 .12 .16 .17
.0 -ohh =51 -5l -.59 -.T6 .04 .07 <10 .13 1k
.0 -3 - 48 -.50 -2 -.71 02 05 .07 .10 .11
.0 - ~h5 =Ji5 =T ~.59 .01 .03 .05 .08 .08
.0 -.38 9 5 - -2 -.63 .aL .02 Ol .06 06
.0 -.31 -.32 -.32 -.34 -.57 .02 .02 - .03 0% .03
.0 -a22 -.22 .22 -26 -.h8 .03 .03 +03 .03 0L
.0 -1k -.13 -.15 -2l ~u33 .06 .05 .0h .03 o
.0 02 -.03 -.08 -.16 -.37 .07 L0k .03 o -.06
«0 04 0L -.05 ~.13 ~.35 o7 04 .02 -.03 -.13
lo.92k v /2 & | -.T5 -1.03 | -1.30 -T2 T
g2k v/ . -1.10° | -1.68 -1.60 | -1.5% -8 .39 20 .38 .33 «3%
. -.69 -.97 -1.36 | -1.31 -81 -~-- --- - - ---
R =61 -.82 -1.2k | ~1.31 -.80 .18 .26 .30 .3k .32
. -S4 -.70 ~.96 | -L.10 ~.T8 32 .18 «23 27 .
. -.h8 -.60 =75 | =1.00 ~.T6 OT 11 .15 19 .19
. -3 -.53 -.61 -.Th ~.T0 02 .05 07 .10 J1
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TABLE V.- CONTINUED . . = E
(c) aqy, 18°, 20°, 22°, 24°, 26 .

Spenwvise | Percent - o
station chord 80 I 43.00 P ) 540 _
0.086 b/2 [ =5.13 -] --- RPNy [ .
1.5 | = - 2.7 . .53 -—-- 0.k8 OuhT
ko - -2.25 I TN 67 .70
7.0 - -1.85 .gg - - .65 .68
10.0 - -1,60- . .- .63 .66
1.0 - -1.2% 5] - - A7 60 .
20.0 - =1.10 [ .53 o7 I
2%.0 < 58 38| .- .‘9 T -
30.0 - =95 <36 --- M6 49
35.0 . - -2 ' 43 b
ho.o 66 - -2 31| .- ko +h3 S
k5.0 iy ; &3 g2 ~29 | - - - .38 0 N
50.0 2] - -~ - = - | =86 -90 21| - - - .35 &2 - -
60.0 -.25 --- -w=-] -83 -.86 . 26 | - =~ .32 .34
* 70.0 o5 | - m - - -5 -.5% 2h | - == .28 .29 -
80.0 w33 ) - == -~ | =83 - 2y [ - 25 .27 o
90.0 =13 | = - = === | -0 -5 A8 | - - - a6 .1k vy
5.0 -0k | - - - .- =] =27 =39 b | - - .08 ~Oh R — e ————
. 7] S Th | - - - -3.63 | R.2k ~1.T% --- - - - - e
0-193 b/ 1.5 | et |-~ ~3.11 |.-2.1h -1.69 2l oo 0.39 A3 . -
%0 | -1.B5 | - - - -2.87 | -1.95. ~1.57 86 [ -m - S .65
TeO | =Lek6 [ = = = -2.6k | 21,93 ] -1, % | - -- bk .66 -
10,0 | -1.23 | - = - 2,32 | -1.83 =147 R .- .60 .63 -
15.0 | ~1.03 | =~ - - -L.77 | -7 -1.h2 S ] - - - 56 .a . i
20.0 - A -1.% | -1, -1.3k [ I o5l .
23.0 =83 f - -~ -1.13 | -1.53 -1.27 39 [ - - - hl K
30.0 -TE | - - .05 | -L.30 ~L.20 37 ) - .- . AT
35.0 E T A -_.g -1.19 -1.1% 3 ] - - B 43
0| 69 |- - - - ~1.13 1.9 --- <38 o
¥5.0 -.66 | - -.81 -1.&3 ~1.06. 29 | - .35 a7
56.0 -61 | - -1.0% 26 [ .- - W31 .33
60.0 -.EJ. - =98 85| - .- 29 .30
0.0 =40 | = -2 23 | --- .25 .25
8o.0 =27 [ ~ -.A1 2 | - - - 22 21
97.0 -1 | - -.68 A8 [ - - - .13 .10
95.0 -5 |-~ -5 A2 | .o 0 | o
o, b K -2.98 |~ - 1.1k .- -— L
362 v/2 15 | 2.26 {- - -1.11 28| - - .33 .32
o | 236 [-- - ~1.09 - --- 5 .56 o
70 | 213 |- -~ ~L0g . - 5T 59 =
10.0 | «2.03 |~ = - . ~1.07 'E}s --- .85 .57 .
15.0 | =188 |- - » -1.07 B --- a 3 )
20,0 | -1.T2 |~ - = ~do . --- . Eo 30 'e
2%5.0 | 140 [- - - -1 . --- 2 R 7
30.0 | 2116 | = - ~ -1.02 | --- ) okl 43
ig-o A |- - ~1.02 . 32 | .- .35 .38 . .
.0 -8 |--o -1.00 28 | -~ - .32 <3k .35
5.0 -8 |- -~ -.99 26 - 30 .31 -4
50.0 - |- - -.98. 2L |- - 26 2T 20
60.0 -.50 e -2 -.95 W20 [ - - - 22 .23 .27 -
T0.0 -do |- -~ A8 | - - - a7 17 .15 ‘.
80.0 =27 - - -87 AT - - <13 -1 «09
90.0 LIS P P -.79 AL | == - .00 Ok =07 .
5.0 @ b= - =476 207 [ - = =209 =18 -.;'a_J N ——
0.555 b o 1Sk |- - o -1.00 E N BT B N -
“1.8 | ks |- - - -.96 a4 | - - - 32 .30, 27 o
k0 | -1.39 |~ -~ -.ga 52 -—r .52 <53 B3
7.0 | -1.3 [--- =5k . B B .33 -5 B> i
10,0 | -X.31 |~ = = -.93 8] - az ﬁ R T
15.0 | =-1.28 |~ -~ -9 3] - - . . 30 -
20,0 | ~1.20 [- - - -.90 a --- J2 e 19 k6 -
25.0 | ~l.18 |us ~ -8 . --- .38 b0 RN =2
30,0 | L2 |- - ~B7 Al |- - - 3k .36 .38
35.0, | -1.10 |-~ - -87 28 [ --- .31 .32 o3
0.0 " | L0 |- - - -.86- 2 - .- $26 o8 .31
5.0 | «1.00 (== = -g - R .23 -] .26
50,0 -85 |- - - - a9 | - - - .20 2 e--] =
60.0 -.ﬂE -—— -.83 a5 -=-- 1] 15 .16
70,0 -Th -T2 -850 Az | --- N} .09 09
80.0 =62 |-~ - -.Zg .10 - .03 .03 .03
90.0 T R - VTR SR -.10 -1 -.10
5.0 LT T Ry -.65 -5 | - - - -.21 -2 .22 I
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TABLE V.- CONCLUDED

(c) Concluded.

33

Spemwise
station

Percent

:

T.ower surlace

of atiack

0. 70T b/2
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TABLE VI.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE ) _4____
STATIONS OF THE WING. Mo, 0.605 R, 4,000,000
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TABLE VI.- CONTINUED

(a) Concluded

35

Upper surface

Lovwer
Spanwise |Percent Angle of attack : e of attack
station |chord -25 o 20 Lo I 29 o° 20 40 6°
0.707 bf2| © -0.ko 0.5 0.45 041 0.01 ---~ -- - - I Bt
1.5 W37 25 .03 -.29 -.68 -1.35 -0.71 -0.19 0.13 0.33
k.o 26, 22 -.07 -3 -.58 - ko | -5 . .21
T.0 W16 .03 -1k =34 =55 -3 -.30 -.13 .03 A5
, | 1.0 10 -0l - -.33. -.51 -.lar-a 26 -.12 O3 WAl ]
15.0 - .03 -.08 -.21 -35 -.h8 - -2 -.09 o] .08
20.0 -.03 -.13 -2k -.36 -hT -.28 -1 -8 -.09 -.01 .06
25.0 " | -.07 -.16 -.26 - -.16 -.25 ~.17 -.09 -.02 Ok
30.0 -.10 -.19 ~a28 -.37 -5 -.22 -.15 -.09 -.03 <03
35.0 -1k ~21 -.30" ~.3T -.h5 -.20°| -.1k -.09 -.03 .01
ko0 -17 -.23 -3 ~.37 -.45 -.18 -.13 -.08 ~.0k 0L
k5.0 -.19 -2k -.32 ~.3T -.13 -.16 ~10 =07 -.03 o]
50.0 - -2L -25 -.32 ~.37 -.4o -.13 ~.10 -.06 -.03 o3
60.0 -.19 -.22 -.26 -0 -.33 -.0T ~.0h -.01 [s] .02
70.0 -6 -.18 =21 |  ~.23 -2k -.0L .01 03 05 .ok
80,0 -.10 -.12 -1k ~.15 -15 .05 .07 07 .08 07
90.0 ~QL -.a1 -.0L ~.0L -.0L .08 .09 10 1o .09
95,0 09 5 sy 09 205 - --- -~ == - -
0.831 b/2| o 27 .17 A5 .53 .10 .- == --- - - ---
1.5 .38 .28 .07 ~.2h -6k ~1.10 -.T9 -25 .10 .31
b.0 .26 .k -.05 -.29 -.56 -.8 - bk -.19 .03 19
7.0 17 .ol -.12 -3 -5 -.66 -.33 -.15 .01 .13
10.0° Q1 (o] -.15 -3 -.48 -.h8 -.28 -.13 -.0L .10
15.0 03 | -.07 -.19 -.32 -.hs -.38 -.23 -.i2 -.02 06
20,0 ~.03 -.12 -.23 -3k =15 -.30 -.20 -21 -.03 .03
| 25.0 ~.06 -15 -85 =34 -.43 -.26 -.18 -.10 -0k 02
30.0 -1l -.18. -.27 -.35 -h2 -.22 -.16 -.10 -.05 [s]
35.0 ~.1k -21 -.29 -.35 -.h2 -.19 -1k -.09 ~.05 -.01
0.0 ~ 17 -.23 -29 -.35 -Jdn -.16 -13 -.08 05 -.02
k5.0 ~19 -2k -3 -.35 -.ko -k -1 -.0T -.095, -.03
50.0 ~.20 -.25 -0 -3 -.38 -.10 -.08 -.06 -0k -.02
60.0 ~.18 -.22 -.25 -.28. .30 -.0h -.03 -.01L -.02 Q
70.0 =15 ~17 -.19 -2 -.22 01 .02 .03 .0k .03
80.0 -.10 -.11 -.13 -.13 -1h .06 o7 .08 .08 .07
90.0 0o 0 0. o -.01 .09 .10 .10 .10 .08
- 95.0 .05 .06 .06 .06 .05 .10 .11 J1 . .11 09
0.92% bf2}. O 1 -9 -.kg .18 AL .35 --- -] - --- ---
1.5 37 29 .09 -.19 -.56 -1.07 -.89 -.33 .0k 27
k.o 23 Ak -.03 -25 -8 - --- B B ---
7.0 A5 .05 -.10 -.28 BT -T5 -.35 ~.19 -0k .08
10.0 .08 -.02 =15 -.29 ~.k3 -.59 -.30 ~.18 =06 Ok
15.0 o -.09 -19 -3 - -.38 -.23 -1k -0T o}
20.0 ° =0T -1k -:22 -3 - -.27 -.18. -12 -.08 -.03
25.0 . -.10 ~1T7 -.23 -3 ~.37 -2 -a5 -.10 -.07 -.0k
30.0 -1k -.18 -2k -.30 ~.3 -.18 -.13 ~.09 -0T 05
35.0 -.15 -.20 -.25 -3 ~.35 =15 -1 -.09 -.07 -05
La.0 -7 -.20 -.25 -.30 ~.35 -.13 -.10 -.08 -.0T -.06
k5.0 =17 -2 -.26 -.30 -3 -.11 -.08 -.07 ~,06 -.06
50.0 =17 -.20 -.23 -.28 -3 -.gE -.06 -.05 -.05 -.06
60.0 - | -=-- B - - ~ -.02 -.01 -.02 -.03
T0.0 - - -- - -=-- -] - .01 .03 .03 . 0L o
80.0 ~0T -.08 -.09 -1 -13 - .06 .08 .08 06 Ol
90.0 «OL 02 .01 -.0L . -05 .08 .10 .09 .07 82
5.0 206 .OT .05 .01 <09 .12 .11 09
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TABLE VI.- CONTINUED . o
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TABLE VI, - CONTINUED
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(c) Concluded
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TABLE VII.-"PRESSURE COEFFICIENTS AT SEVEN SPANWISE N
STATIONS OF THE WING. Mg, 0.80; R, 4,000,000 e
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TABLE VII.- CONTINUED
(&) Concluded
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TABLE VII.- CONTINUED
(b) oy, 8°, 10°, 129, 14°, 16°

Spanvise | Percens Ty ; o

station | ¢ 8 | 100 L& | 1o° 12° | a° 16°
0.086 ¥, ] 0.37 =] ~=-~] ~-=f ~=~] -~-
1.3 | -.31 0.36 0.46 o.54 0.59 0.6k
K0 | -.31 .28 .37 A5 50 56
T | -.30 .23 W35 ) KN 50
10.0 | -.31 .20 27 «35 R 45
15.0 |. ~.32 . . 2% -3 . b1
20.0 | -.35 .21l -] .38
25.0 -.36 .13 .19 26 .30 +35
30.0 | -.39. .12 27 .23 . .32
35.0 | -.h2° .10 15 .21 26 .30
b0.0 | -7 .09 1k .19 22 .27
45.0 | ~.m1 o7 .13 AT .20 .o
50.0 =53 L 16 .19 .23
60.0 -.E; .08 a2 16 29 22
70.0 |- .10 .13 .16 . .21
80.0 | ~.28 .12 19 .18 19 .21
90.0 | -.07 21 13 .15 Ok .15
95.0 | -.0L. 09 11 21 10 10
o.195b/7 3] 15 cem | mers | =] ~==] -+~
1.5 -5 -37T b6 -33 57 .60
b.o | ~.50 .29 .37 b5 51 56
7.0 | -57 .23 .31 .39 R zé

10.0 | -.h6 .19 35 0 R
15.0 -.h2 16 2k .30 .36 A2
20.0 | -.b7 1k 2 - 32 .38
25.0 -.48 12 . .25 .29 3h
30.0 | -.51 a1 27 22 . .32
3%.0 | -.34 .09 J1s 20 . .30
0.0 | -.57 .a7 .13 .18 .21 .26
5.0 | -89 o7 a2 AT -20 .2k
50,0 | -.60 .06 a1 15 18 -1
60.0 -.50 .08 .12 .16 .18 21
0.0 | -.36 .10 R 16 a7 19
go.0 .12 . .16 JOT .18
90.0 i1 a2, .1k .13 a2

0 .10 .09 11 . .
0.992 b/4 Q Py gy IR Egop e al R
1.5 - .39 ~L6 .50 -2 <33
h.0 .30 .39 .43 . .53

7.0 2h 32 .39 . .
10.0 20 .28 .35 0 hg

15.0 16 .2k .30 .39 .

20.0 1k . 27 .31 .
2.0 .2 .18 -2k .28 .32
30.0 .20 16 21 .25 .29
5.0 .09 By .19 .23 27
ho.o o7 ] .17 .20 .23
k5.0 .06 A1 25 . .21
50.0 06 .10 213 . 18
60.0 .07 W11 W1k a5 .16
gg.o .09 a2 .13 .13 Jk
.0 .12 13 a5 . 12
90.0 a1 18 . 3 O
95,0 .10 .09 .08 Ok -0k
©.555% b/3 o e ~em{ me= | m=={ -==
1.5 | -1.26 - RT] 46 g kg R
ho | -2.20 - B e B e
7.0 | ~.77 - 25 .33 .39 43 s
10.0 - Th - 21 29 ) .39 2
15.0 | -.7% .17 2L .30 ] .37
20.0 | ~.T3 .18 2% 26 .30 32
25.0 | -.TL a2 .18 .23 27 .28
30.0 | -.67 1 36 .21 23 .25
a.o -.63 . 13 .18 1 22
o0l - R S5 1 .16 AT 19

s.o | -, R 10 .14 .15 .

L 500 1 =52 .05 .09 .12 .13 .13
60.0 «.38 .07 .16 .12 I .10
T0.0 | -.23 .08 W10 Rin .09 .06
80.0 | -.11 a1 11 11 o7 .03
90.0 | -.01 10 .10 .08 [+] -
.0 .02 .09 .09 . -.0B -.

i
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TABLE VII.- CONCLUDED
(p) concluded

Upper surfece Lower surface
g;g:?dic:e Percent Angle of attack - Angle of attack

shord 8° 10° 129 140 16° a° 10° 120 140 16°
0.T0T b/: <] -0.25 -0.58 | -0.86 -0.92 -0.91 - - = - - - - = - - - - - - =
1.5 -1.38 -1.7h | -1.51 -.92 -.T9 0.5 0.h5 0.6 o.kT 0.46
k.0 -1.38 -1.69 }-1.23 -.88 -.T6 .31 .38 43 R ST
7.0 -1.09 -1.61 | -1.2k -.88 =76 2L .32 - .37 4o .42
10.0° -.69 -1.59 | -1.22 -.87 -.T5 .20 .28 .32 - .36 .38
15.0 -.T2 -1.53 |-1.19 -.85 =75 .16 .23 .28 P .33
20.0 -0 | -1.16 |-1.10 -.82 -7k .13 .19 .23 .26 .28
25.0 -.68 -.69 | -1.0% -.80 ~.T3 11 T .21 .22 .24
30.0 -.64 -.52 -.97 -.T6 =.T1 .08 .13 W17 .18 .19
3%.0 ~-6L ~-.52 -Gl -.Th =.T0 .06 1 15 .15 16
hg.o -.56 -.4kg { -.84 -.70 -.68 O | .08 B A A K .12
5.0 -.52 -.h7 -.T9 -.69 -.67 .03 .07 09 .09 .09
50.0 -8 =43 -.72 -.67 -6k 02 .05 .07 .06 05
60.0 -.33 -.32 -.62 -.63 -.6h .Oh .05 06 .03 0L
76.0 -.21 -1 -.52 -.59 -.60 .05 . 05 [+] -.03
80.0 -.09 -.09 -.h2 =55 -5 07 .08 .03 -.03 -.06
90.0 o .01 -.32 -.l9 -5k .08 .08 .01 ~.10 -.1h
95.0 .03 0L - =-.hT -.52 - - - - --- --- - - -
831 /2] o -.22 -.56 -.81 - TT - Th - == - - J——— - - - [
1.5 =1.35 ~-1.69 |-1.10 -.82 .| - L0 .53 45 R, R
k.0 ~1.34 -1.68 |[-1.01 -.TL -.63 .29 41 b2 iy
7.0 -1.06 - -1.00 -.TL -.63 .23 «30 .35 .37 .39
10.0 -.63 -1.54 -.96 -. -.52 .18 .25 .30 .32 35

15.0 -.68 1.4 -.gh - -.62 12 .20 -] .
20.0 -.68 -1.00 -.89 - -.60 .10 .16 20 .10 2
25.0 -.63 -.60L -.85 -.64 -5 0T a2 .16 15 .18
30.0 -.56 -6 | -.79 -.61 =57 0k .09 .12 .11 .13
35.0 -.53 -.h3 =76 - -.56 02 06 a9 .08 .09
k.0 -.49 =l -.70 -.57 -.54 o] .03 .05 ok .0l
45.0 -6 -.43 - - -.5h -.01 .02 .03 .01 -.03
50.0 b2 -3 ~.61 -.5L -.52 -.02 [s] .01 .02 -.06
60.0 -.31 -3 -.54 =53 =51 -0 .01 s} -.08 -.09
70.0 -.20 ~.22 - -.hg -.50 .02 .02 -.01 -.08 -.09
80.0 -.10 -.1h ~-.40 -.u8 ~-.50 06 [s 1 [} -.08 -.10
90.0 o -.03 -.3h, = lik -.k&6 06 .06 -.05 -1k =17
95.0 .04 .02 -.32 =13 -.b5 .06 0T -.11 21 -.2k
0.92k b/2| O A2 -1l -22 -.20 =27 - - - --- - - --- - - -
1.5 -1.27 -1.61 -89 -.63 . -.55 .38 ko 42 .42 R4 E
5.0 -1.24 -1.61. | -.80 -.59 -.53 - - - --- --- - - ---
T.0 =957 | -1.58 -.80 -.59 -.53 18 25 .29 .30 32
10.0 -.57 -1.22 -.T8 - -5 .12 17 .22 «23 25
15.0 -.60 e -.T6 v al55 ~-.50 .06 .1l A5 .16 L WIT
20.0 -.50 -.82 -T2 -.53 -.18 -.0L .03 .06 .06 07
25.0 -.hg -.66 -.69 .52 =BT -.03 c. .02 02 .03
30.0 ° -b7 -.50 -6 -.hg -b5 =05 -.05 =-.03 -0 =-.03
35.0 . -5 b2 | -.61 -.bT -k -.06 d.05 -0l -.05 -.0%
Lo.o =.kh -.h0 -5 -.hn -2 -.07 -.07 -.06 -.09 -.09
55.0 - k1 -.39 -.52 ~-.43 a2 -7 -0T -.06 -.09 -.10
50.0 -.38 -.38 =47 -.39 -.ho -.08 -.06 -.08 -.11 -.13
60.0 --- —— = == --- --- -.05 -0 -.08 -.11 -.1h
T70.0 - - - —- - |- - - - - - -.03 -.03 -.05 -.12 =15
80.0 -.16 -.25 -0 -.38 .40 01 |. 01 -.05 -.10 -1k
90.0 -.08 -.21 -39 -.36 -.38 .02 .01 -.09 -1k -.18
5.0 -.02 =-.12 -.38 -.36 -.38 .03 .01 -.14 -.19 -.21
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TABLE VITI.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE Y
STATIONS OF THE WING. M% 0.83; R, 46000,000 -
(8.) %’ -20, "l » 00, lo, 2 -'.:.—
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(b) Concluded
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TABLE XI.- CONTINUED
(b) ay, 3°, 4°, 5°, 6°,

70

RACA RM A52D22

Spenwise | Fercent
station chord 0 TR0 q?“h °
0.086b/2 [ e | oee | o Fe=- - - -
1.5 0.06 0.13 0.19 a.26 0.3
k.o 06 11 <13 20 25
T.¢ Ok .08 12 16 «20
10.0 2 .06 .10 o2h 27
13.0 .02 06 09 .12 .19
2.0 [ Ok o7 .10 .13
25.0 -.02 .01 Ob .08 BLY
0.0 -.03 [} 03 {06 .09
35.0 -0k -.0L .0L 05 o7
x0.0 -.07 -0k ~.0L .02 .05
45.0 -.08 -.05 -.02 0L .0k
50,0 -.gﬁ -.06 =03 ] .02
€0.0 - -.02 ] .03 .05
T0.0 a .01 03 .05 .07
80.0 0% § .08 .09 J10
90.0 o . « K K
5.0 og .06 g; .g; 81
p.19% /2 0 - = | o-= |e-= | === g
1.5 -0l 05 6 2 .30
L0 0 .06 Ja2 AT .23
7.0 ~-.02 .03 .08 13 a8
10.0 -.0% .01 0% a9 25
1%.0 ~-.04 .01 Ok 08 a2
20.0 -.05 -.01 .02 06 10
25.0 -.07 ~.03 2] .ok .07
3.0 -.08 -.0% -.01 .02 06
35.0 -.09 -.0% -.02 .aL 0%
.o -.10 -.07 -0k -.0L .03
5.0 -.10 ~.07 ~.0k -.01 02
5.0 -.10 -.07 -.05 -.02 0L
60.0 ~.05 -.03 -.01 .02 Ok
70.0 .01 .02 .05 £5 .06
80.0 .06 o7 o7 .08 .09
90.0 .08 .08 .08 .08 .08
95.0 09 .09 .08 .OT .06
.38 /2 o - - - R g - - - P—
L3 =07 05 15 .23 .30
4.0 -.06 .03 09 .16 22
T.0 -.08 -.01 .05 a1 .16
10.0 -.09 -.c2 .03 .08 .13
15.0 -.09 -.ne oL .06 Jao
20.0 -.09 - [+] Ok .08
25.0 -.10 -.05 -.02 .02 .06
30.0 -.10 -.09 -.02 oL 0%
33.0 -.10 -.06 -0k [} Ok
Ro.0 -.10 -.07 -.0k [} 02
43.0 -.10 ~.0T -.0% - .0L
0.0 -.10 -.06 -0k -0 oL
0.0 =05 -.02 [} .02 Ok
T0.0 .03 05 K] .06 06
80.0 .08 10 09 .10 )
90.0 11 BEY LS T J1
95,0 .18, 23 .12 =13 .12
0.5%mf2| o [ —— - - [ [
1.5 -.05 0T .18 .27 .3
h.0 -.06 .03 10 .18 24
7.0 -.08 -.01 .05 11 17
10.0 -.09 -.02 .03 .09 1k
15.0 -.08 -.09 .02 0T a1
20.0 -.08 -.0% 0 05 09
25.0 -.08 -.04 -0 .03 0T
30.0 -.08 -.0h ~.01 .03 .06
35.0 ~.08 -. -.02 .0 Oh
ko.0 -.08 -.05 -.03 .01 .03
5.0 -.08 - -.03 1} .02
50.0 -.06 -0k -.02 [ .02
60.0 -.02 -.01 0L O 03
T0.0 £O5 06 .06 o7 .07
80.0 a1 J1 a1 a1 A1
90.0 13 .13 Jaz a3 a2
5.0 a6 16 a5 13 13
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TABLE XI.- CONCLUDED

(c) Concluded
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Spanwise | Percent urfzce
station | chard S TR = —
D.T70T b/2 [+ .02 | -0.20 e | - - -
1.5 { -1.06 | -1.28 0.38 0.3
.0 -99 | ~1.25 2T .3k
T.0 ~.91 | -1.22 20 27
10.0 .88 | -1.20 .16 .23
15.0 Tl | =1.15 .12 .18
20.0 =73 | -1.13 .10 Ak
25.0 =80 | -L.21 07 J1
30.0 =81 | -1.10 .05 .09
35.0 -8 | -.89 .03 .06
ko.o =85 | =.87 0L .03
£5.0 =53 | =5 o .01
50.0 =31 | =29 -.02 -0
60.0 -27 -.22 -2 -a02
T0.0 -.23 =-.18 -.01 -0k
80.0 -.22 -.18 .0L -.03
§0.0 -21 | -.18 =.0L =05
95.0 -.20 | -.18 cem | ===
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700 | ow = | oww -.08 -.12
80.0 -el3 -.38 -.05 -.06
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TABLE XII.~- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATIONS OF THE WING. Mg, 0.92; R, 4,000,000
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TABLE XT1.~- CONTINUED
(a) Concluded
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TABIE XIT.- CONTINgED -
(b) an, 3°, 4°, 5°, 6%, 7°
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TABLE XII.~ CONTINUED
(p) Concluded

anwise [Percent |

station

|

of atteck
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(e) dyy s 80, 10°
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(c) Concluded

TABLE XII.- CONCLUDED

Bur

Lower
___Angie of attack
10°

EETEREEEE TR LR EREEE LR LECEEE R EEREEEERE R EL Y
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TABLE XIII.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATIONS OF THE WING. My, 0.93; R, 4,000,000

(a) oy, "203 ‘lo: OO: lo: 2°

¢.086 b/2

surface
et Lo — o A T —Baie ot attack
station | chord =20 =10 oo 10 20 -20 -19 [o) < 10 20
1.

28 K73 Y 83 ) o] c-o] coe] oo ---

0,195 b/f2
1.5 3T 32 28 22 «lh -.66 -odih =30 =19 =10

h.38a v/2] o oLh 22 <30 .37 b3 ce=] ==l wam]| em=]| w=a

g
[=]
R
b
L
!
i
B
E
$
&
&

x

2
e ddII s
Rabskhibakaiy

[}

3

k

&

0.555 b/g - © - AT --- - - - == - - -
1.8 - 29 2k a6 08 - -9 -sT0 =48 27
ko |- A7 .12 03 -.03 - - -8 =36 -.£2
10 |- «OT ] -0 -1 - - ~.65 -35 =25 -.19

10.0 |- .02 -.03 =10 -.18 --- k5 .32 --2% -.19
15.0 --- -.06 -0 -el5 -2l - - .20 -2 -.16
20.0 --- -e13 =17 -2k =29 -- -a35 -.ef ~e20 el
25.0 j- == =17 -1 -.28 -3 --- -3l - ~20 -

300 |-=~- .22 -.26 ~e31 -.35 - -.26 -1 -.18 =13
35.0 [--- -2T =31 -.36 -39 - - -.25 -20 -8 -13
0.0 - =32 -.26 -kl .45 - -23 =.19 -a17 -.l2
o |--- - okl k8 5 --- =21 -o1T - =11
0.0 |=-- - ~ok5 -3 =55 ~-- -.18 -.15 =13 =10
60,0 |~ - -.28 -3 -5 -.80 --- ~.09 08 -.06 -0k
T0.0 {--- -] -.18 =20 -3k --- -0l oL Q «02
80.0 --- -5 .12 =10 -.08 --- 06 0T 06 -08
90.0 |- -~ 0L 2 .02 . --- .09 A 210 A1
95.0 |= - - . 09 .08 .08 --- .12 .13 Q1 A2
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TABIE XIIT.- CONTINUED
(2) Concluded

Lower surface
Spenvise|Percent i——%wsuirﬁe E e of
station | chord _20 30 o© 10 20 -20 -1° o 1° 2°
F.’ro‘rb/a 0 - - - 0.08 0.20 0.31 [\ ] - - - --- --- - - - - -
1.5 - - - 32 27 .19 «10 --- «0.92 -0.80 -0.58 =-0.3T
%.0 - - <19 13 05 -.03 --- -.90 -T2 -.51 ~.26
T.0 --- .09 .03 -.05 -.12 --- -.80 =53 -.31 -.23
10.0 --- <03 -.02 ~-.10 -.16 --- -.62 -.36 -.28 -2F
15.0 - -.05 -.11 -.18 -2k - - - =51 =30 =2k -.16
20.0 --- -2 -17 -2k =30 --- -37 26 -.2L =15
25.0 -t - -.18 -.22 -.2g =30 --- -e31 -2l -.20 -.l!
30.0 - - =23 -.28 -.34 -39 -—- -27 22 -.18 -1
35.0 -- - -27 -.33 -.39 -k --- -.25 -.20 -.18 =-olls
Lko.o - - -.29 =37 - -.h9 --- -.22 =19 -.17 =1k
%5.0 - -29 -.41 =51 -.55 --- -.18 -15 =15 -.12
0.0 - - - -+30 -39 =55 .60 --- -.15 -.33 -2 -.1¢
60.0 --- =33 -.28 -.32 -.64 --- -.05 -.0h -0k -
T0.0 - -.28 -e25 -19 -k --- =03 .05 .03 «Ol
80.0 --- -.Q9 -0T -.06 -2 --- .09 10 .10 .10
90.0 - - <05 <05 06 «08 . - - .13 <1 <13 <13
95.0 - - «10 W11 L1 Ja2 -~ - - - - - - - - -
0.531 bv/2 [¢] - - - «18 .29 --- Jih - == --- --- --- ---
1.5 - 35 29 - - - Jd2 --- -.88 -.80 --- -.k3
k.0 - - 21 15 --- =03 --- ~-T9 -.TO -—- -.33
7.0 - - - A1 05 - - =12 --- -.T8 =61 --- -.25
10.0 - - <03 o] - - 1T - - - -.60 -.38 --- =21
15.0 --- ~03 -.09 --- -2k --- -.58 -.32 --- -.18
20.0 -—- -.10 -o15 - -3 --- -.hL =27 --- -7
25.0 - - -1k =20 - - - -35 - - -.35 -2l - - - =17
30.0 - -.19 -25 --- -.40 - - =29 -.23 - - -.16
35.0 - - -22 =30 - - -.h6 - - -.23 -20 -—- - 1T
ho.0 - - -2 -.35 - -2 --- -.18 =15 --- -.18
5.0 - - ~o3h ~e36 - - -39 - - -.12 =10 --- -12
50.0 - - - -0 --- -.66 --- -.07 -.05 - -.08
60.0 --- -.33 -28 - - -2l --- 0 .01 --- -.0F
T0.0 --- =211 -1l - - - -.06 - - - .06 0T - - - «05
80.0 - - - -.05 -.05 - - -.03 --- JI2 .13 -- - J1
90.0 --- «OT . - - .08 - - - a5 . --- .15
95.0 - - 12 .13 --- .13 -~ = .15 W17 - - - o1k
0.924 v/2{ © - - -kl -.23 - - - A5 --- --- -—- - - -
1.5 --- «35 31 - - .12 - - -.52 -.82 --- -5
k.0 --- 21 16 - -.02 - - --- - - --- ---
TO - - - 11 - --- -.11 -~ 1" -.88 -.67 --- =32
10.0 --- «05 -.Ql - -.18 - - -TT =7 -—- -2k
15.0 -- - =05 -2 --- =27 - -~ - Th =43 --- =25
20.0 - - -.18 -.23 --- -.39 --- -2 -33 - - =32
25.0 - == -2k ~-.30 -—-- -.h5 - - -.25 -.19 - - -22
30.0 --- -.33 =36 | === =51 -~- -.12 =12 -—-- -.13
35.0 - - -.36 «.36 --- -55 - -.08 -.09 --- -.12
Io.o --- =37 -.30 - - -<53 --- -.0T -.08 --- L b 3
k5.0 - - -3k =25 - - -9 - - -05 -.05 --- -.09
50.0 --— =15 =17 --- -1 --- -.02 =03 --- -.05
gg.g - - -- --- --- --- --- .gg .03 --- 01
. -——= === - == -- --- - - - o . - - 0T
80.0 - - -.02 -.0L --- -.02 - - - 12 OE --- A2
90.0 -- «08 .10 --- .08 - - Ik 13 - -- 12
9%.0 - +13 215 - 13 - - .15 - - a1
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TABLE XIII.- CONTINUED
(b) an, 3°, 4°, 5°, 69, 7°

Bpenvise | Percent &
station chord 30 0 =0 &0 70 0 L° & 7
L]

5.0 -2 | -.23 -5 - -3 -0k - 0L .03 .08

bo00000
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&
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&
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SEETHICTEN

TABLE XTII.- CONTINUED

r\ o~

(b)

L T R

vonciugea

station

Lower surface

of attack

5°

6o

Angle of att:
50

0.T97 b/:

30.0
35.0

k5.0
50.0
60.0
70.0

95.0

0.h2
=27
=35
-.ho
-1
=51
-<53
=56

0.33
=
-5l
-2

-61

-.04 02
-.0% o

«s06 +0k

0.831 b/2)

[0.92% ©/2

Bhbar
® a9 s @
00000

v e
oo

SR EIBUEEGBY
0O0QO00O00O00

o5 | .08
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TABLE XIII.- CONTINUED
(c) Oz s 80: go

Parcent al
station chord 8% o a0 9o
o.c86 v/2{ | o C.h9 0.4k === ===
1.5 [ -6 | =28 0.38 ] o.k2
%0 | -ag 25 . -
T0 | -l -2% 25 «29
10,0 | -.20 -e25 21 23
15.0 | -.22 -26 20 .23
20,0 | -.26 | -.29 .17 20
23,0 | -.28 -3 2k 1T
30,0 | -3 -.33 .12 13
Eg.o o3 -.36 «11 «13
.0 | -.39 -2 .08 J1
ks.0 -k -ok7 06 05
50.0 -.49 =51 05 .07
=53 =56 - o
T0.0 -58 -.6% +a7 09
80.0 -6k -.58 «10 a1
90.0 | -.37 =l +06 «06
3.0 | 21 =25 .01 o
0.195 b 0 B 23 LR B
21 1.5 --ﬁ - 36 . -]
0 | - - 45 29 32
7.0 - -kl «23 2T
10.0 | =3k ~80 .19 23
15.0 | -.35 ~40 .26 26
20.0 | -.ho -k o1k .16
25.0 - -2 «10 15
30.0 | = -k «10 33
5.0 -5 -8 08 <11
O | -m =53 gg .08
w0 | -.58 -59 . 07
%50.0 =58 -8l <03 03
60,0 | -.82 =65 .09 06
T0.0 | .67 -T2 06 <01
0 | -T2 ~T5 .08 .08
90.¢ | - 32 « K
9%.0 | -.19 ~28 o =o
.38 b [ .22 12 --=1---
15 | ~65 -4 .36 M1
kO | =5 ~.80 28 W31
7.0 -.36 -.6L 21 25
10,0 | -.h9 =53 .18 21
15.0 | =5 -5 1k .
20,0 | =% | -39 -1 1k
g.o -.552 - gg -llg
KT - B .
35,0 | -.60 =65 06 .
ho.0 =63 -.69 03 <05
45,0 | - -.% .02 .
50.0 | «.72 - 0L B
60.0 -T3 =80 <03 -2
70.0 | -. -.as .03 K
80.0 -0 ~k2 05 03
90.0 | -, -39 02 [
%0 | .90 =37 =0 =203
.55 v/2 [ W12 .03 - | - ==
1.5 | -.86 | -1.03 .36 B
4.0 -T2 -2 .26
7.0 - -.88 -19 2%
10.0 | -. -.82 15 20
15.0 | -.63 -.52 J1 16
20.0 | -.& -.71 .09 .13
25.0 | - -T2 o7 10
30.0 =66 -T2 SO5 K. ]
33.0 -.70 =Tk -2 .
0 | -.Th -.E o .03
5.0 | -.78 - -0l <al
0.0 | -.02 -87 =02 [
60.0 § -.89 -.Eo -.aL 4
TOWO | =ab5 -5 o
8o.0 | -1 -3 W a1
90,0 [ ~.i0 -3 =02 -0
95:0 | ~39 -2 - -




NACA RM A52D22 WESEHRIUTED,

TABLE XIII.~ CONCLUDED
(e) Concluded

Spenwise | Percent ) attack e of attack
station chord g° ~go 8° )
0.7T0T b/2 o] 0,09 =0.01 --- - -
1.5 = ~1.09 0.3 0.38
k.0 ~.89 =1.0% | <2 .28
T.0 =81 ~e99 1T 21
10.0 -8 ~o9T J2 «1T
15.0 ~'T3 ~G1 .09 .13
20,0 --TL ~.86 . 09
25.0 ~Th ~oTh ol R
30.0 =TT ~.80 .01 .
35.0 ~.78 -8l -0L 0L
ko.0 -.80 ~-.86 .04 -0B
45.0 ~.85 ~.88 -.05 -0k
50.0 ~.T3 -5k =07 =05
60.0 ~.36 ~33 -.08 =07
70.0 ~.32 -.29 -.08 --09
80.0 ~.32 ~.28 -.06 -.08
90.0 =30 -.28 --08 =.10
95.0 -~ -27 R
0.831b/24 © 15 05 -] ===
1.5 -.98 | ~1.09 35 .38
k.0 =50 -1.03 22 .26
7.0 ~.8% | -1.00 .16 .20
10.0 -.80 -.98 12 J15
15.0 =75 -9k 07 «10
20.0 ~Th -9l . 08
25.0 ~T3 -.89 .01 .03
30.0 -T6 -.86 -.02 ~aOL
35.0 -.80 =83 -.05 -
0.0 -60 -6 -.10 -.09
45,0 ~.38 -0 -2 -1
50.0 ~.28 -e30 =.16 =15
60.0 -2k -2k =1k =15
T0.0 -.20 -e21 -.12 -o15
80.0 -e20 -2l -.08 -ell
90.0 --19 -a21 -.08 -ell
$5.0 -.19 =.20 -.10 -.13
.92 b/2 [§] <31 25 - - - -
1.5 .56 -1.05 »31 3%
k.0 -.90 -1.028 - - - - -
7'0 “-8-{ =-1.00 «ll -15
10.0 -.8% -.58 | <06 .09
15.0 -.80 =96 i =01 +OL
20.0 -.81 =97 . -.09
25.0 .81 -.95 =15 .1k
30.0 -.T6 =91 -22 -2
35.0 -.68 -.88 -23 -.23
ho.o | -50 | -.63 -2h [ .25
45.0 -.38 -6 -2k 26
50.0 -.29 =31 -2k =25
60,0 | === | === -.20 -.23
70.0 - - - - - =15 --21
80.0 =-.19 -.23 -.07 —.11
90.0 ~.19 -.22 -.0k -.05
_95.0 =17 =.19 =0l - 05
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TABLE XIV.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE .
STATIONS OF THE WING. Mg, O.9%; R, 1,000,000 -

() ay, -29, -1°, 0°, 19, 2° .

Sparwise | Perceat
station | ohord 29 _1° @ 19 25 e I o 19 Fid
0.086v/2| @ a.lh o.gz 0.52 0.55 0.54 cm= Javre Jueow |o-= |---

€.19%/2] o .28 .33 R%Y RS &g - - - g [ - - - - - -

25.0 -0k -.08 -13 =135 -.19 -k -2 =7 ~-12 =21
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TABLE XIV.- CONTINUED
(a) Conelunded

= Spanwise | Pexcent gurrace over gupface
_Angle of st

station chord ) 10 o° % 10 20 20 -19
0.707 b/2 o o .07 0.17 0.30 C.h1 -] -
1.5 36 .29 .25 20 .10 -1.11 -1.02
k.0 2l .18 a2 .05 -.03 -l.1k -1.06
T.0 .1k .08 .02 =04 ~.13 -1.00 -85
10.0 .08 .02 -0l -.09 -7 -.96 =67

15.0 o] -.06 -.12 =27 =25 -.69 =53
20.0 =07 -.13 =19 -.23 -.31 =56 -.38

25.0 -.12 -.12 -2k -.28 -.35 =50 -.33
30.0 - -2 -.30 ~-33 =40 ~.36 =27
35.0 -.22 -.29 ~-.35 -39 =45 -.29 =25

ho.0 -.26 -3k -.k0 -k =50 =21 -.23
k5.0 -.28 =-.39 -kT =50 =57 -.16 -.20
50.0 =27 -39 ~a52 =55 ~.61 -.12 =15
60.0 -27 =27 -37 =59 =Tl -0l -.06
T0.0 -.28 =29 -.25 -.18 =20 .03 .02
80.0 -.10 -.09 -.08 -.03 -.0% .10 09

90.0 .05 .05 .05 Merd .06 .13 .12
95.0 211 .11 .10 21 .10 - = - -
0.832 b/2 0 .08 A7 26 o34 42 - - - - -
1.5 .36 .32 © .28 .20 .11 -1.23 ~1.33
k.0 «25 .19 .1k .06 -.03 -1.22 -1.04
T.0 15 .09 04 -.0% -.12 -1.18 =-.95
10.0 .09 .03 -.02 -.09 =17 1.1k =.Th
15.0 0 05 =11 =17 -.24 -.96 -.60

20.0 -.07 -.13 -.18 -2k -.31 -.Th -.43
e 25.0 -.11 =7 -.23 --29 =35 -.kg -.38
30.0 -.16 -20 -.29 -.35 T =31 -.31
35.0 -.21 -.28 -.35 -.50 -46 -.18 -25
%0.0 -.26 =34 -2 -BT -5 -.12 =21
- 5.0 -.31 =~.36 =19 -.55 =50 -.10 -1k
50.0 -.38 - -.53 -.63 -.67 =07 -.09

60.0 -.10 -0 -.32 -5 -5 -.0L o

T70.0 -.11 -.10 -.09 -.06 -.06 05 .06
80.0 -.06 ~.05 - -.01 0 .10 .1
90.0 .05 . .08 .08 .08 13 .1k
95.0 A1 PREN 12 .13 .12 .15 15
0.92% b/2 [} -.56 -2 =25 -.08 o1l --- -- -
1.5 .37 .33 .28 22 11 -1.10 -1.05

koo .25 .20 o1l -Of -.02 --- - -
T.0 . 09 .05 -.03 -.11 =-1.01 -.98
10.0 .08 .02 -.03 -.10 =17 -.90 -.88
15.0 -.02 -~.08 -1k ~e20 -.27 -.82 -.T9

20.0 -1k =-.21 -.26 -.32 -.39 -T2 -.62
25.0 —.21 -~.28 -.34 -39 -5 -.65 -k
30.0 -.30 ~.36 - —. 119 -.52 - -.19
35.0 -3k =10 -.48 =53 -.56 -l -.10

k0.0 -.38 . 1 & -.50 =55 -.58 -.33 -.08

k5.0 - =-J -2 - -.62 -.22 -.05

50.0 -.33 -.23 -12 - =ik -.15 -.03
60.0 =10 -.11 =-.11 - -.02 -.01 02
] T0.0 - - --- --- --—- --- . <07

80.0 -.03 -2 -.01 -1 B, : .10 22

90.0 .07 .08 .09 .09 .09 12 <k

95.0 .12 12 <1k .1k .13 A5 .15
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TABLE XIV.- CONTINUED
(b) Ty 30; ]4'0; 50

R o s B —
station | chard © 10 - IS *° ’:
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TABLE XIV.- CONCLUDED
(v) Concluded

panwise | Percent j————————UuRer surliace Lover owpfece |

station c‘ho::gl

o bf2| 6 0.45 055 0.h2 <] o= =--
F 1.5 =02 -1k ~.26 ~0.17 -0.02 0.1
k.0 -.13 -.2h ~.33 -6 -.05 .ol
7.0 -.21 -.31 ~.39 -.15 -.07 0L
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w
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w
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0.831 b/2

Q =13 20 el = U% U

=12 ~23 -.35 -.18 =07 0L
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-
TABLE XV.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATTONS OF THE WING. My, 0.95; R, 4,000,000
(o] o (o] [s] (o]
(a)au,-E,-l,O,l,2 -
surface
Spanvise | Percant $°f attack !
atetion | cherd 10 o G =
0.006 b/d 0 ALY 0.5 0% | 0. 0.
1.5 A2 36 .34 29 .2
k.o 28 23 =20 15 12
7.0 21 16 3k .19 .06
10.0 .16 Ja2 .10 R o2
15.0 10 .07 .05 «a1 -.q2
20.0 +05 02 [¢] -0 ~06
25.0 2 -0l ~.03 - -.10
30.0 -.02 -.03 -.08 -.10 -3
35.0 -.06 -.gz 11 -1k =17
ko.0 -.11 - =16 =19 =21
A%5.0 -.15 ~.19 -.20 -2k -265
50.0 ~-20 ~23 -.2h =27 -.30
«0 -26 -.zg -.31 -.3% -.36
70-0 -.30 -3 -.36 -39 -
80.0 -.35 -0 -2 ~ih -7
90, -1k -a15% -.18 ~.20 ~.23
95.0 -0k - -.0k -.06 ~-.08
0.195 b/2 O 25 35 B BT BT
1.5 -39 «33 -3 22 -13
L. .25 .20 .18 10 05 —
T.0 .8 .12 .10 a5 ~.02 _
10.0 «13 .08 .06 -] -
15.0 o7 N.-] o .05 -.09
20.0 -Gk ~05 ~J2 15
25.0 -.03 -.07 -.09 =13 - . .
30.0 =07 -.12 -.13 ~.18 -
35.0 -J2 -.16 =17 -2 -.25
20.0 -8 -.20 -.22 -85 -.30 -
4s.0 —BL -.25 -.27 -3 -.35
50.0 =26 31 -.30 - -
60.0 -3z ~33 =37 -2 -
T0.0 -.36 - -4 wobih -8 .
80.0 -.36 =1 -5 49 -5k -
90.0 -0k -.06 -.07 -0 -.13
95.0 a2 .02 .0l Q -.02 -
Q. b, [+ 16 22 .32 .36 L2
% H 1.5 .37 31 2T .20 Az
k.0 <24 16 .1k .08 [}
T.0 .19 .09 05 ~aCL -.08
10.0 J0 .03 o =05 =11
15.0 -] -.03 -.07 ~12 -18
20.0 -.0h -.09 -2 - -2k
25.0 -.10 .15 -.15 =20 -6
30.0 EETY =20 ~.20 -3 .30
gg.o -.19 -2k -.26 -.30 -.3%
;] .24 -.29 -3t -.3h -.22
45.0 -.29 -.35 -.36 -'ﬁ .
50.0 -.33 ~.ho - - =50
60.0 -39 - PR} =50 -5
T0.0 -2 -.h8 -.5%0 .53 -.58
8o.0 -15 -8 .21 -.22 -.36
90.0 -.0L 0L -0l -.02 -0
5.0 .06 g gg O -.g
O b /2 )] <11 B a «33 .
55 v/! 1.% .33 29 «2h A7 .09
k.0 23 a3 a2 .05 -G
T.0 Al B .03 -.03 -.gz
30.0 .08 N-] -.03 ~09 -
15.0 <] -.03 -0 =15 -20
20.0 -.07 ~a12 -7 22 -.28 _
25.0 “12 -6 -.20 -.25 -.30
30.0 ~17 23, -.25 =30 -.33
35.0 ~28 2T -.31 -.eg -.38
k0.0 -.28 -3 -.36 - -3
Ls, ~-.33 ~-.38 -.k2 -6 50
50.0 - —-ok3 b7 51 B o3
60.0 -2 -.k8 -2 - -
14.0 -.20 -.26 -3 -.%0 -.63
80.0 -.12 ~a10 -.09 =10 =15
90.0 0L a2 .2 a -
95.0 o7 .08 o7 <05 -.02



NACA RM A52D22 NaeTITTER

TABLE XV.- CONTINUED
(a) Concluded

lover gunface |
SR P E—
station chord _1'20 20 ] IC 20 =0
0.T0T b/2 [} =0.0L 0.08 0.18 0.29 0.39 - - -
1.5 .36 .31 27 .20 J2 -1.1k
k.0 24 19 <1l 06 -0 -1.18
T.0 .1k .09 O -0 =11 ~1.05
10.0 »08 .03 -.02 -.09 =15 -1.0%
15.0 o] -.06 -.10 =17 -} -.T6
20.0 -.07 -12 <17 =23 -.28 -.63
25.0 -.12 -.18 =21 -.28 -.32 ~-.61
30.0 =21 -2k -.28 -.33 -.37 -
35.0 -2 -.29 =33 -.39 -2 -.i8
0.0 -.29 -3k -.38 - =7 -.30
45,0 =35 ~Jio =il -50 -5 21
50.0 -<39 -5 =0 -5 -.58 -1k
60.0 -.26 -.34 - - - -.0%
70.0 -.28 -.25 -21 =21 -22 .2
80.0 -15 -.09 -. -.0h -.09 .09
90.0 05 R .08 07 o 13
95.0 .10 .12 12 .10 .03 - - -
0.831 /2] © N .18 .25 3k ko ---
1.5 .36 .33 .28 .23 <L -1.19
k.0 24 .19 13 .07 [} -1.22
T.0 .. .10 .04 -.02 -.10 -1.19
10.0 . . - 02 -.08 -.15 -~1.16
15.0 -.01 =05 =11 -.16 -2 -1.07
20.0 -.07 -.12 -.18 -.23 -.29 -89
25.0 =13 =17 -22 =27 -.33 -5
30.0 -.19 -.25 -.28 -.33 -.38 =37
35.0 -e25 =29 -.34 -39 -l =30
ko.o -.30 -.36 -.h1 -5 -9 -2k
5.0 -.34 =Ji2 -.48 =53 -.57 =20
50.0 -.38 -7 -.57 - - -1k
60.0 - -37 ~.50 -.50 -5 -
T0.0 =o1i - -.07 =0T =13 .
80.0 -.05 -.02 [ o -.05 .10
90.0 . .08 .09 .09 - .13
§5.0 A1 .13 .13 .13 07 1
0.2k v/l o ~-a58 -.BL =27 ~.10 09 - -
1.5 .36 -3k 29 .23 .15 ~1.10
k.0 25 .20 a5 . o] ---
7.0 .15 a1 N, ] -.01 -.09 -.99
10.0 .07 .03 -2 -.08 =15 -
15.0 -.03 =07 -.13 ~.18 -.24 -.87
20.0 -.1% -.20 =25 ~.30 -.36 -.T6
25.0 -.22 =27 -.33 -.36 -.h2 -
30.0 -.32 -e3T -k3 ~47 -.51 -
35.0 - - -8 ~o5L - -
ho.0 - -5 ~53 ~54 -.57 -39
15.0 =41 -45 -.58 -.58 -.62 -27
50.0 -.ho -.26 -3k -e35 =55 -.19
60.0 -.13 -.07 -0l -0l -0k -
70.0 --- --- --- --— --- -Oh
80.0 -2 a o .01 .02 .10
90.0 .08 .09 .10 .10 .09 L11
95.0 .12 .1k .15 .15 .12 o1t
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TABLE XV.- CONTINUED
(b) i » 30, 11'0: 50: 60: 70

Lover surface
Spamvise [percont |—— I parfage, ;
station

0.066 v/2|

°/
3
5
4
3
N
g
x

o
A Q=1
T oV

OOOOOODO;JOOOODOOU

1)
k

Feikhkb
4
2
&
%
2
[+]
B
§
5

0,195 b/2

883 B BRBE B s o S BB PR EEHASS
QCOOOOQO00LOOQOOON

]

&

#

%

!

Y

0.382 v/

. e .
0000O0QOCOOQOLOQQW

-.31 -.36 -.39 —obh -.49 -10 -.07 -.&3 o .03
-.35 -.29 -h3 |- -.n8 -8l =11 -.08 -

-.39 -k3

-3 -8 -5l - -
- kg ~53 =86 =60 -.6h -.13 =10 -9 -.03 -.02
-.52 -5 =60 -6k -89 -2 -.10 =09 -.06 -.03
~.58 -.61 -.65 -.67 -7 -.09 -7 -.05 -.02 ~.0L
o -65 -.65 -.68 -T2 ¢ -0 -.03 -0 ¢
-.66 -.62 -.65 - 6T -7 06 O .03 .02 «3
-.07 -.26 -.33 -.k§ =51 .06 +Oh .03 < <al

b.555 b/2f 0O B 45
1.5 -0l =22 -2k -.39 -k ~12 .01 a3 21 .29
k.0 =09 =19 -.28 -.Eg -5 -2 -.03 .06 .13 .19
7.0 =27 -2k “.33 -

10.0 -.20 ~27 -3k -2 -.50 -2 ~06 0 05 .10

15.0 -.25 =31 .37 -k -5 =12 -.07 -.02 s o7

20.0 -.32 -.38 -k3 =50 -7 -.12 -.08 -.03 0l <O

25.0 ~e33 ~ho -~k =5 =58 -.12 -09 -.09 -0l .02

30.0 -.29 . & -4 -52 -5 ~]2 -.10 =06 -.g [}

oo | 13

¥5.0 -t -39 -2 .1 -85 -.T0 -3 Ty -.09 -.07 -.0%
¢ -8 -.63 -67 -.T0 -.T5 -2 -1 -.09 -.08 -.06
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TABLE XVI.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATIONS OF THE WING. Mg, 0.96; R, 4,000,000
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* TABLE XVI.-~ CONTINUED
(a) Concluded
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(b) Qg 5 30: 4°, 5°

NACA RM A52D22

T ower BurTace
Spanwise ;| Percent T ﬁd’- attack
station | chord EE R »
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TABLE XVI.- CONCLUDED
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TABLE XVII.- CONTINUED y
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TABLE XVITI.- CONTINUED
(e) ay, 18°, 20°, 22°, 24°, 26°

ae |Percent | er surface 1I Tower soxZace
-] &'
station jobord 18] e | 20 20 | a0 e | @° | 20 | & | 60
0.086 B/ © -2.9% | -3.95 | -5.08 | -6.13 | ~7.0% ce-|--= |-~ {--- |---
1.5 | -1.85 | <222 | -2.% | -2.87 | -3.09 0.4 | 0.45 0.37 0.3 0.5
0 |-1.22 | -1.k2 | -2.61 | 2.28 | 1.86 .55 57 .50 .63 .
7.0 -93 | -2.08 | 2,28 | -1.32 | .37 ﬁ 55 &0 & 67
10.0 - -2 | -2.03 | -1.13 } -1.21 . ﬁ .51 &8 .
15.0 - TL -89 -.86 - -1.10 Sk . .53 . .
20.0 -.66 -3 -.80 -5 | -1.11 R4 k6 .50 55 .
25.0 -9 -.67 -.Th -.88 | 1.1 .38 [R5y 46 .. =k
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25.0 -7 -.82 -93 | -1.26 | ~1.h5 .39 . Ag ﬁ 5
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15.0 | -1.17 46 52 55 ] ST
20.0 | -1.01 43 Xt .50 51 .53
2.0 -. .39 . R e kg
30.0 -.80 .36 . A2 &3 k5
35.0 =T 33 <37 .39 50 A2
0.0 - .30 -33 .35 36 37
¥5.0 -.6L . .30 .32 .33 .35
%0.0 --39 23 27 .29 .30 :
60.0 =47 - -] «26 25
70.0 - a1 3 Bl -] JAg
80.0 -2 .20 .29 .18 .16 13
90.0 -1 . 1z .20 .03 -.0L
5.0 = 10 .07 202 ~ -.15
YA ~6.90 - - | === |==- f--= [=--
1.5 | -3.86 -.g 12 .20 22 .20
ho |-2.86 . .52 e Sl K
7.0 |-2.62 50 K] =5 &5 .55
19.0 | -2.27 g .52 .53 sk 55
15.0 |-1.73 16 48 B .50 31
20.6 | -1.37 h2 A3 55 ke M7
25.0 ~2.01 .38 .39 AL &2 ok
0.0 -.89 .35 .33 37 .38 40
35.0 -.73 31 .32 .33 - -
0.0 -.Z .28 .20 .32 .30 32
45.0 -.6L . -] -2 .26 27 - .}
50.0 -.59 22 s 2 .23 .24
0.0 -.43 «0 19 19 .18 .
T0.0 -.36 .17 a5 .13 12 21
80.0 -.22 15 12 .09 . .05
90.0 -2 .10 03 =03 -.08 -.09
95.0 -.0T 07 | -.02 -3 -.19 -0 |




RACA RM AS2D22

13M

(e¢) Concluded

TABLE XVII.- CORCLUDED

A

| 199294700 4R0A89Y | RIS RANIIN 2G0T R RAN A ARy
o[ §2R24R0ANRRAS4YY | AeS RARGARARaTeY |1 naqa e danme Ny
m | ERETRARNANAILYT || BA I ANARARN LYY |1% A aE YA degneng
mmwmmmmMMm&mzaﬂ&@mmmmmmmgnwmﬁamgmm@mmmomxmﬁwaﬁﬁﬁmmmmmmmmm
| §382I5090N922999 ||| R5999R04RA109 88908 [aqunend veeny
R b b S P R S S SR

Upper surface

L lsmaanssassansanonabaaneraentcensorasuenesonsqeesneas
e e I I B S O B o S K S O B o o S O NN O S SRR N O
b |38RAT FEYA33881LYEYe %ﬂﬁm,nwﬁm”% SEFEERPTIR SRR T LB ORANAL Y
B6¢4¢¢¢¢m¢¢¢¢n.nﬁnn¢¢¢¢mmwnmmnnnmnnnm&mnmmnnnnnnmnnwnmn

chord

NOO0CO0OO00O00000O0O0000Q

EERKERREEEPERRFER

NOOO0OO0OO0OOO0O0C000000O0O
" e s o s s s

043 ndHe NI LRI CIRR

5000@0@0.300000000.

oAAgNg NSRS NRESS IR

Spanwise | Percent

station

0.707T b/4

0.831 bv/3

5.52% 5/4




@ESIEITTER NACA RM ABS2D22

TABLE XVIII.- PRESSURE CCOEFFICIENTS AT SEVEN SPANWISE
STATIONS OF THE WING. Mg, 0.60; R, 6,000,000
(a) Uy » -29, 09, 20: )‘l'oa 6°

;5;
]
:

panvise
ptation

0.086 b/!

it
;
X

0.26 0.4 0.48 0.hg .39 RS R —— - - - - [

S

bbobbbbbbObLOOM

g
B
1

&
N

b
E
N

3
R
Y

1155 b

ro o8BI BB S EHBABGE .y

bou lbo
BpERER
biik
aRie
[ 3
b
r L
B FH8
||'
2318
B8
:é:.
aE.(3
LMY

Bare o 8B BHBBEEGBEBEE

cbobobboOLBODOOO

]

B

1

'l

3 ¥
&

!

I

&y

5

R

[N
W
H

8838YaELLSR
[=X-N-F-N-FeR>FX=-LV |
3
k
5
J
-}
K
3
J
]
o
8

cooobo00
&
b
&
&
X
&
o
R
8
2

0.585 b/2

SEUBE BB ruol988

P

BIBILL S
[SR=g-N-J-N R N-F-F-F-F-F.XeR- N1V |
4

B &
#
&
d
&
8
k&
8
J
[
B




99

@EESTRICTED *

NACA RM A52D22

(2) Conecluded

TABIE XVIII.- CONRTINUED
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TABLE XVIII.- CONTINUED
(b) oy, 8%, 10°, 12°, 14°, 16

| surface Lower gurfaca
Spenvise | Percent — kigte BEE
stetion | chord 2 d 10° 225 1k° 169 _ 8 10° 120 142 16°
0.086%/4 o 0.2, | -0.05 | -0.k1 | -0.86 | -1.28 .. PR G e .= -
1.5 ~.k6 =70 ~gh | -2.2% | -1.88 0.36 O.kk 0,52 O.Eg 0.60
k.0 -.ho - =L -9 | -1.09 28 ] k3 R .55
T.0 36 -.h7 .61 -5 =490 22 29 <37 &3 49
10.0 -.3% -.46 -.57 -.69 -8 a9 26 .33 .39 5
15.0 -.36 -k -84 -. -T5 AT .23 .30 .35 40
20.0 - -5 -5k -G -.T3 a5 .20 .27 .32 .37
25.0 -.38 - -.53 -6 ~TL R . .25 29 3k
30.0 -.E& -5 -2 -.6 -.58 KiY 16 22 27 .32
38. -. -6 ~-.52 -5 -7 .09 a5 21 K] .30
ko.o -.h2 -8 -5k -.60 -.68 . .13 a8 .23 .27
5.0 -.k3 -8 - -.60 -.67 .07 12 27 2 2%
50.0 k3 - 52 -.58 - 06 J1 . .20 25
60.0 -.ho - - -2 ~.58 .08 WAL . 20 .23
70.0 - - ~-.38 -. -6 09 a2 16 .19 .22
80.0 -.2h - -.o7 -.29 -.33 12 oIk AT .20 22
90.0 -.07 -.08 ~-.09 -.10 -3 JL .18 25 . AT
95.0 9 1} o -0} -.0k 09 | -10 12 213 .13
ECAYCEE -.10 -5 {-1a13 |-l [-2.35 BN R R ---
1.5 -73 | -a.22 | -l.k6 . | -2.0k | -1.97 .37 X8 5L L Sk
k.0 -.58 -8 |-1.01 {-1.43. | -1.6% .29 .37 RY] K3 .55
7.0 -3 -.67 - -1abk | -5 23 .3 .39 43 .50
19.0 -.50 -.61 -7 -98 |-1.23 .19 27 o3k N5 6
1%.0 -.h8 =57 -.T0 - -1.03 .16 .23 30 . R3]
20.0 -.h8 -.56 =66 -T9 -.93 Jdk «20 26 .32 3T
25.0 -.k7 -.53 -.63 -T2 -.8k a1 1T .23 2 .3k
30.0 k7 =53 - =70 -.80 .10 a3 21 27 <31
3%.0 =T -2 -.60 -.68 =77 .09 a1k g 2N 29
40.0 -.48 -.52 59 -. -] 07 .1z AT .22 .26
¥%5.0 =T -.51 -7 -5 -.TL 05 <11 . 20 -3
=0.0 -.h8 =50 a5k -5 -.66 .05 10 . 19 22
60.0 -.ho .43 =.h5 -.5%0 -.25 o7 1 15 . 22
70.0 -3 -.33 -.3h -. -kl .09 .12 a5 . §-3
80.0 -.20 ~.20 ~21 -. ~26 11 .13 a6 a5 .20
90.0 -0l -.05 -.05 -.08 -.09 .10 12 .13 Q1 .15
95.0 . .02 .0l -.0L -.03 09 .10 .11 .11 .11
0.382 b/ o -.33 -.82 -1.36 -1.70 -2.22 - == --- ERCEE T - -
2.5 [-1.20 2.7 |-2.63 {-1.%m -J..E 5o R &7 A6 ik
W - -L.03 ~1.39 -1.k2 -1. 30 .39 . .8 2
7.0 -.70 -90 {-1.31 [|-1.37 |-1.6 2k .32 .39 b g
10.0 -.62 =8 | -1.09 | -l.22 |-1.53 20 .28 .35 . &5
1%.0 -.58 -1 -92 | -1a% |-1.%h 27 2k 29 . AL
20.0 =57 -.66 -.83 ~1.01 -1.39 b .21 .31 .37
£2%5.0 -. -.63 -7 -.93 {-1.29 a1 1T .23 . .33
0.0 -2 -39 -.T0 -8k |-1.09 J2a 15 21 . .30
35.0 -.52 -7 -.66 -.78 -97 .09 1k .19 .23 .
40.0 -5 -. -.63 -.63 -8 o7 Q1 21 .25
45,0 -.5% -.53 -.60 -.67 -T5 .06 .11 * a5 .19 .22
50.0 - -.50 -5 -.60 -.66 .05 £9 23, | a7 20
60.0 -.39 -0 -.h3 -. -.51 .07 10 .13 . g
70.0 -8 -. -.30 - ~.39 .08 20 a3 a5 a7
80.0 -.17 -.18 -.18 -2 - .10 .12 ab a5 26
90.0 -.03 -.03 -0k -0 -2 .10 .11 RiN .12 .12
___7_*._qa.n____.n3__.nz 9 =05 =05 10 +10 10 os__,m_+
b.95% b/2] o -.55 |-2.8 [-1.31 [-1.81 }-2.00 B e e -
1.5 j-L1.3% -l.91 -1.k2 —l.e1 -1.62 R R A &2 g5
5.0 -.88 1. -1.3k ~1.k3 -1.5h 3 .30 el AT 50
7.0 ~76 |-1.03 )-1.29 {-1.37 [-1.5% ] .32 .39 Sk ]
10.0 -.70 -89 |-1.16 |-1.25 |-1.M8 .20 :E 35 .ho &k
15.0 -.62 =78 ~1.05 ~1.20 -1.hg AT . .29 <35 59
20.0 -.60 - -91 {-1.08 [-1.33 519 .20 26 g1 .35
25.0 -5T -. 82 [-1.00 . [|-1.29 W11 27 22 - .31
30.0 .55 ~.62 -5 -.88  |a.a . T 15 .20 .28
35.0 -5k -5 - =79 116 . 13 .18 2 .29
Lo.o -.52 -.56 -6 -.70  {-1.0T . a1 5L 19 2
k5.0 —.Eo -.53 -0 -.63 -1.00 06 10 .13 A7 «29
50.0 -k7 - -.gg -7 91 05 .08 .12 a5 .16
60.0 -.38 -.37 - -5 -.75 . 09 .12 ok A5
70.0 =27 -.27 -.29 -.32 -9 .07 09 1 .22 .12
8o.0 -6 -1k ~.18 -.21 -k Je q1 .12 .12 .11
90.0 -.02 -.03 -.08 -3 -.33 .09 09 10 .08 .05
95.0 03 01 J ~.03 -.09 -.26 .10 .09 .09 .06 0

e
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TABLE XVIIT.- CONTINUED
(b) Concluded
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(c¢) ay, 18%, 209, 22°, 2i°

TABLE XVIII.- CONTINUED
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(¢) Concluded

TABLE XVIII.- CONCLUDED
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TABLE XTX.~ PRESSURE COEFFICIENTS AT SEVEN SPARWISE
STATIONS OF THE WING. Mg, 0.25; R, 8,000,000

(a) ay, =29, 09, 29, 1"05 6°

'tlmnﬂa::- - - O
Spanwise | Percent at
station
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) TABLE XTX.- CORTINUED
(a) Concluded
Ipper purface _Lower surfac
Spanwise | Percent Ans T Angle of attack
station]| chord 0% | ol 20 ) 60 2% 0° 20 o 60
0.707Tv/4 o -0,64 | o0.10 0.43 o —-0.01 ——— ] me | = | =] ===
1.5 10 .28 . —.25 -6 -0.99 | —0.60 | -0.18 0.1% 0.33
k.0 29 .1k -0l ~.27 —.51 -85 -3 —.12 .07 22
7.0 A7 07 —-.09 —-29 -7 =15 -.28 -1 .0k 15
10.0 .13 .03 —12 —.28 =43 -.38 —.24 —.10 e .12
15.0 06 | =05 —.16 —-29 =kl -.29 -8 —.08 .01 .10
20.0 01 [ =09 -18 —-30 -39 -.23 -16 —-.07 .0l .08
25.0 -0 | —12 —21 -31 -.38 —-21 =15 —.08 o] .06
30.0 06 | —1k —-22 —.33 -.38 —.19 =13 -.08 —.01 .ok
35.0 —10 | =.16 —24 -.33 -.38 -.18 -2 -.08 -2 .03
ko,0 —13 | = —.24 -31 -36 -15 —11 —.08 Y -] .02
b5.0 —156 | =21 —27 —32 —.38 —.1k —.10 —.06 —02 oL
50.0 —- 17 —2 -27 —31 —~.35 -.10 —.08 —.05 —.01 .01
60.0 —16{ —.20 —.2k —.26 -3 -5 —.03 —.0L .02 .03
T70.0 —-13 | - 19 —21 —~.23 .01 .2 .03 .05 .
80.0 -09 [ =10 —-13 —1k —1k .06 .07 .07 .09 .09
90.0 01| o —.0L —.0L -2 .10 .10 .10 W11 10
5.0 05 206 . :05 . ——m e m p me e | e | == —
p.83t v/2] © —.5k .30 .5e R) .1k —— == === -—==1 ---
1.5 e .31 Pk R —.20 —.56 -1.18 —-.T0 —.24 .08 .29
4,0 .29 .1 —.01 —25 —~h6 —67 -.k0 —.16 .0k .19
7.0 .18 .08 -07 —.26 -3 —" —31 -1k .02 .13
10.0 .13 .03 -11 -27 -~ 41 —ko —25 =11 o .10
15.0 .06 | =03 -.15 —.28 -39 —31 —.21 —.10 —.01L .07
. 20.0 o —.0T -17 —29 -.38 —-25 —-17 —08 - .05
25.0 -2 | =10 -.19 —29 -.36 —-.21 -5 —.08 -.03 .03
30.0 06| =12 —-21 —29 - -.19 -13 —.08 -.03 .02
35.0 —-10| =15 —-g2 —.29 -.36 —17 -.12 —.08 —.0h .01
. Lo.0 -1 | —19 —.2h -.30 -3 —.14 —10 -.07 -0k o
k5.0 —16| -21 —25 —.30 ~.35 -2 —-.10 -.07 -0k —.0L
50.0 -1T| =21 -25 —.30 - —-.09 07 —.05 -.0L o
60.0 15| =19 -2 —.25 -.28 -0l —.02 —01 .0L .01
70.0 —-13 | =15 =17 -.19 -.20 02 .03 .03 .ok .
80.0 -09 | —-.09 -1 —12 - 07 .09 .08 .09 .07
90.0 .01 0L 0 -0 -.01 q1 .10 .10 .10 .
95.0 .06 .05 .06 .05 K, ] ——— ] mmm ] ——= | == —==
0.2k 5/ O =2.69 | —.5% L1k L .39 —— | m— == = == | m== ===
1.5 o .31 12 —-15 ~A7 1.2k -TT -32 .02 29
k.0 .28 A7 .01 —-.19 ~.39 ma | mmm | mem | ——= | ==
T.0 AT .08 -5 —21 -39 -1 -32 -.1% -0l .08
10.0 11 .03 —-09 -2k - —.39 —27 —12 -0k .05
15.0 .03 | -.03 -.13 —25 -33 —-.29 —20 11 —-.05 0L
20.0 -2 | = -.13 -2k —~31 —21 =16 =10 -0k =01
25.0 —06 } —11 —17 —-.25 -31 -.18 —.13 —09 —-05 —.02
30.0 —-08| -.12 —.18 —.25 —~.29 —.15 —-11 —.08 —-.0h -.03
35.0 —.10 =12 -.18 —.25 —.29 -.12 —.10 -.06 —.0lt —~.03
Lo.o -1k | —-18 -.20 —.25 -.30 -.10 —09 —.07 —-05 —
5.0 -15 | -.18 —-21 —25 -.30 —09 —.07 —05 —-.06 —-
50,0 -1k —17 —20 —23 -.28 - 0T -5 - 05 —-03 -0k
60.0 —13 | =15 —-.17 —.20 -.23 -2 —0l o —.01 —.02
T70.0 —-10 | =11 -12 -15 -.18 .03 .ol .ok .02 o
80.0 -06 | -.07 —.08 -.09 —13 .09 .08 .09 .07 .ol
$0.0 0L .02 .02 o -1k J1 .10 .10 .08 .05
5.0 . .06 .07 .05 .02 .11 12 .12 .10 .06




106 by czauee=] NACA RM A52D22

TABLE XIX.- CONTINUED
(b) ay, 8°, 10°, 12°, 14°, 16°

Xower surface
Byanwise| Percent ﬁﬁig EE EE
station) chord | go 10 12° 1%° 16° g° 100 18°. 1% 16°
0.086 B/ ?,5 0.25 | ~0.31 [ -o.19 | L.} | —=.1k e | m==] e[ —== ===
. = ~T2 =97 | -1.89 | 1.9 0.37 - 0.%0 [P 0.%

k.0 —sfsa - ~T4 -2 | .09 .28 - del - .53

7.0 - —~kg —- -.R -83 .22 - 36 -~ AT
10.0 =33 -4 ~ - -~T6 .20 - R - b
13.0 =33 L] —31 —60 - .18 - R 1) —— .
20,0 - -3 ~.h8 —56 - 15 - 26 - .37
25.0 —-35 - -6 —~%e -5 .13 - 23| =-—-= .3k
30.0 =36 | ——— —¥ _———] - 21 - 2B - .32
33.0 37} - - —— =5 .10 - 0 e 30
k0.0 —-38 | - == 4T - -5k 09 - A == .28
k5.0 =39 | —=— -l | - B ] .08 -—— ATl - == .
50,0 -8 | -== b o -5 .07 - —— A% ] e .23
60,0 -3 | —-—= -, ——— = ik .08 ——- .16 —_——— -1
70.0 —-29 | ——= -3 | === -3 .10 - A6 — - .23
8.0 -2l | —-—— -2 | - —23 a2 - AT | = .23
2.0 -0 | - - «lT | === -.08 a1 - Ak ——— -
9,0 0 | =~ 40} | — = .0 .10 - == 2| — = .17

0193 v/ O -30 -Gl | L. [ -2.T6 | -3.9% - ——] === ~==] ===

1.5 -7 | .02 | 2.6 | A% | -2.09 B0 0.7 A9 0.kg 23

k.0 58 -T8 | .00 | 4.76 | .k9 .30 .39 3 .50 93

T.0 -1 —.66 -8 -99 | =1,15 25 .32 gg 55 50
10,0 —AT —59 -0 - -99 21 .28 . M .
15.0 - ~53 -.63 - -8 .18 2k .30 36 R
20,0 —.h3 -5 - -.68 - .25 2 K 32 .38
25.0 - -7 - - - .13 .19 2% .29 K]
30.0 —ko - -5 -39 - 11 <17 22 27 .32
35.0 -39 —b5 -hzo -5 -6 .10 W15 20 .25 30
ho.0 -39 -3 — T —33 -.56 .02 .13 .18 .23 .27
3.0 -39 -3 - - -53 .08 22 A7 .21 .
50.0 - -.k3 -5 - -5 .07 A1 .13 .20 .2k
60.0 - —37 —.38 ko - .09 22 . .20 2
T70.0 —26 —.28 -29 -3 -3L .1 .1’3' .16 .20 22
80,0 =17 -18 - -18 -.19 12 . a7 .20 .
90.0 —.02 -.03 -q.ga -0 03 a2 .13 15 A7 .19
95.0 . K . . 0% REY .12 .12 L1 .

o.3e v/ © -5k [ SLK 2. X103 | 5.70 ——= | === === ===

1.3 ~T6 | 1.8 ~L.Th ] -8.30 | 2.5 Ja e R El

k.0 =T | -0l [ ~1.29 | -1.63 | =l.95 33 . . R

7.0 —-65 -8 | .04 [ @ —1.k9 .86 . . .

10,0 =57 -7 e <106 | -1.23 23 219' . .
15.0 -5 -~63 -5 -9 | . 19 . 3 .
£0.0 - - —69 -~& —90 15 21 .
23.0 =b7 ~55 -63 -T2 -T9 .13 .19 Jak .30
30,0 —hl —51 -58 -&6 -.E 1 17 K] 27
Eg.o —43 - -5 -6 - .0 .15 .20 .25
.0 -3 ~h7 - —59 - R .13 AT .22
k3.0 -k - - -5 ~.57 . 12 . .20
50.0 -h0 — bk —b7 —50 =93 o7 .10 2% 19
60.0 -3k 36 —38 —ho - . a1 Lk .18
0.0 -2 -27 —.87 —28 —.268 10 .12 .1h . J
80.0 —15 ~15 - 1b ~15 -13 .12 Pxt 3 . .
90,0 -..gz - 08 —-01 -0l —-.03 WL .18 .13 a9
_ 97,0 . .0l . .03 K L1l .12 .12 .12
0.555 b ] -80 | .86 | —3.28 | B.08 | —r.2T - ——=] —=] ===

1.5 | ~.87 | ~1.86 | -R. -3.15 | -a. ;B R .36 .25

k0 =& | .12 | 4.k fe | -e.1T B . - .

7.0 —-.68 -90 | -1 —1.hL | -l .27 .35 . . .
10.0 -6 - —97 | -l —2.37 .23 .30 . &1 .
15.0 -5k -.66 -8 =97 | AL .19 .25 3 37T KA
20.0 ~3t .63 —-Th -.56 -97 .16 22 .27 R .38
25,0 =N —.5T -.55 =TT -5k .13 .19 K-3 .29 .33

J  30.0 —b7 —54 -.6L -0 77 12 26 .21 .26 .30
Eg.o - -3 - -6 -7 0 Ik .39 2k .7

0 e ] — A9 -% -6 -6k .08 .12 17 .21 .

k5.0 -k ~bT -'E% —%6 -5 .07 1L .13 +20 .
0.0 -39 -3 - -5 - R A0 .1k . .21
60.0 -3 -3k —36 —.38 —37 . [SER .13 T3 19
0.0 —2% ~.2T -27 —~2T .09 a2 . a5 a7

80,0 =15 —~156 -1k -13 -1k 2 a2 .14 15 .
90.0 -2 -0 -0l —02 -0 .11 A1 .12 12 .12
95.0 .05 . .0h .01 -.03 .12 1 J1 W11 .10
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TABLE XIX.- CONTINUED

Y Armatinndad
Vi) LUl d o

Upper surlface Tower surlace

Spanwvise | Percent — Angle of atteck e of attack

statlon | chord 8° 10° 12° 145° 18° 8° w° | 12° 14 16°

0.707 v/2 0,84 | <2.10 | =3.13 | =5« ~T.93 —e- ) === ] wc=| == | ===
o5 -9k [ 1,58 -2.16 -2, -3.% 0.h2 O.h5 0.37 0.17 =0.03
.0 =81 | L.k -1.29 -1.90 -2. .3 &0 ik Wb A2
.0 -.68 =93 -1.18 =L.hT =1.68 .26 34 kO ok k5
.0 ~.61 -.80 =99 -1.22 -1.3k 22 .29 .36 .bo b
.0 ~.56 -.T0 -.8% -1.0L -1.0T7 .18 24 .30 «35 .39
.0 ~.51 -.63 -Th ~87 =95 15 20 26 3L .35
+0 ~ A7 =59 -.66 ~.T9 -.83 J12 1T .22 .27 .31
.0 ~16 -5% =61 ~72 =75 .10 o1k .19 2L .27
.0 ~.Al5 -5 -.58 -.68 -.68 .08 .12 .16 2 .24
.0 ~b4% F k8 -52 -.55 -.50 05 .10 ab .18 20
.0 -.h2 -.h8 -.Eg .56 =58 «06 «09 12 15 .18
.0 ~.40 1% - ~50 -5 «05 .08 .k N 1k 16
.0 ~32 -.35 =37 -.38 -.38 06 08 .10 .12 .13
.0 ~.25 -.26 =26 -25 -.24 .08 09 «10 11 .12
.0 -~k =15 -.15 =13 =11 .10 .10 A1 W11 .11
.0 ~.02 -.02 -.02 -.02 -0k a1 .10 .10 .10 .09
.0 05 Ol .03 0L -.0L -~ - - --- -- - -~ - - -

0.831 b/3 -6 | -2.0% -3.70 -5.85 -8.13 - - - - - --- --- - -

BEEarr o8 B3BBG SR8 BEEarr o883 8REEGBEBEE o

.5 «.85 | -1.46 2.0k =2.73 -3.25% .53 &5 .37 A7 -.06
.0 ~.T5 | =1.07 ~1.h1 -1.81 -2.09 .31 39 43 43 ko
.0 " .66 -.89 -1.12 =1.k1 ~1.60 24 .32 .38 b2 43
o] -.58 -.78 =96 -1.18 =1.36 +20 28 .3k .38 Wil

.0 -.E.g =65 -.80 =96 =1.10 A5 2 2T .32 .36
.0 - =61 -TO -.83 -9k 12 W17 .22 27 .30
.0 =15 -5 -.63 -.Th -.81 »10 o1k 19 .23 .26
.0 -l -.E% -89 -.67 -T2 .07 I3 a5 .19 .21
.0 -2 - -5l -.61 -.6h .06 .09 22 .16 .18
.0 - k1 -.148 -.Eg -.57 =-.60 .Oh .06 <10 .13 .15
.0 -ko -5 -. =52 -.54 .02 .05 .08 A1 22
.0 -37 -h2 -.b6 ~-.48 PR .02 Ol .06 «09 .10
.0 -.30 =-.33 =35 =36 -.36 .03 <Ol .06 .07 07
.0 -.22 -.25 -26 -.26 -.25 .05 .05 05 .06 05
.0 -1k =16 -6 =15 =17 .08 .08 0T o7 .06
.0 -.01 =-.03 =0l -.05 -.10 .09 .08 .08 .05 .03
.0 Ol .03 LOL -.02 -.08 --- --- - - ---
0.92k v/4 =.0L =02 <197 T =5.20 - - = - = = - = = - = Car——
] =95 | =-1.3% -1.89 -2.55 -3.13 -] A5 .38 .20 =02
.0 =.65 ~93 =1.24 1.9 =-1.91 --- -- --- --- ---
.0 =56 =.T8 -.98 =1.2% -1.k5 19 .27 .32 .36 .38
.0 =51 -.66 -.82 -1.02 -1.19 .13 A .26 .30 .33
.0 =83 =57 =69 -.82 -9k .09 .13 A7 .22 25
.0 -.39 =50 -5T P (o] -TT 04 .08 W11 .13 15
25,0 36 = b5 =52 -.63 -.69 .02 .06 .08 .10 12
30.0 =35 -h2 -9 -.56 -.62 o .01 .03 O .05
35.0 -.33 ~oh1 -5 =53 =57 o] .OL .01 .03 Ol
k0.0 =35 -1 =48 -5k -53 -02 -.02 -.02 -.QL -.01
5.0 =.3h =50 -uT =51 =55 -02 -.02 -.02 -0l -.01
50.0 -.32 -.38 =53 -.48 -5l -.03 -0 -0 -0k -.0%
60.0 -27 =31 -36 - ~i2 -.02 -.03 - -0k - 05
T0.0 =20 =27 ~-a31 =35 =36 =01 -.03 -0k -06 =07
80.0 -.15 =21 25 -.28 -.29 .03 Q =02 ~.03 =05
90.0 -.08 =k ~.19 -2k =35 .03 Q -.03 -, Olt =0T
95.0 -.0L =-.06 =10 -.18 ~.31 .05 .01 =-.03 -.06 -.10
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TABLE XIX.- CONTINUED
(e) ay, 18°, 20°, 22°, 24°, 26°

surt; Toier sactecs ]
Spanvise| Perceat Mme—:of aoe . (]
stetion| chord /™85 | 20° §§§_ 2% 8% 20° 2k 26°
0.086 bfg o ~3.08 | k.08 | -5.19 | -6.k2 cea]| see]| ==« -n=f ===
1.5 -L.95| -2.32 <3.07 0.%9 ol 0.39 0.30 .24
b0 -x.26]| -L.k8 -1.37 . 59 -6l 52 5k
7.0 ~99| -111 -1.%0 .ﬁ 57 <61 6k .68
10.0 =8k -7 ~L.20 . .E; 9 62 66
15.0 -7k] -.B3 -1.03 45 . «8h 7 61
20.0 -.68 =TT -.98 42 &6 E.\. 55 .
25.0 -63] =70 =93 . .43 AT Eg Sh
30.0 61| - -.89 .35 B 45 . 5‘%
35.0 =55 - -.86 .34 «38 H2 o5 .
.0 -5 - -.86 32 «36 40 42 45
15,0 =57 63 -.55 «30 - v .8 . b3
.0 -.E& -.60 -.83 »29 .32 .35 «37 .
60.0- =7 —-33 =76 27 .30 «3h «35 37
70.0 -.36] -3 -.65 .26 .29 W31 <3 .33
8o0.0 -25| =-.30 -5 -3 <27 £9 .29 .29
90.0 07| =11 -.2B 8 22 22 +20 2L
| 9%.0 .02 -0 -.15 19 . .19 15 .13
G IS5 o794 0 XAl ~T.13 -0y ] e | ~r=| m==] == ==~
1.% 2,791 -3.31 -3.68 . W22 09 05 .16
.0 1,761 =2. =3.21 5% o5 5 59 bk
T.0 «1.33( -i. =2.63 oS .58 51 .66 70
10.0 =2 1k | ~l.29 -2.35 EL .56 40 o .68
15.0 =95 -1.06 -1.82 S Ee T £l 65
20.0 83 -.95 1.5 W43 B9 .53 .57 .60
29.0 -.73 -.83 -ilzrB ha‘? :2 z 53 .
30.0 - - -l. . « . . .
3%.0 ~.§5 - Th ~1.0h .35 « 3 Eg E%
Lo.o -62| -.TO -1.00 .32 B 0 oh2 .
5.0 .57 -.66 -.92 <30 o3 -] 0 ol
50.0 - -.63 -.86 .28 .32 .33 .37 .38
60.0 -k -.23 -8 27 .30 31 «3h o3k
70.0 -.3 -k -.62 26 .27 .29 29 .29
80.6 -.20 =27 b7 25 .26 26 .26 .23
90.0 ~0l |  -.10 29 .21 21 .20 A8 .
9%.0 03] -.02 -2l AT J6 .1k .10 05
o.382 vf2 o ~T.78 | -10.06 -k, 82 --- - - - - - R .
1.% =305 k.05 -1.5%6 -.0h -.he =08 .03 17
4,0 -2.30 | ~2.67 -1.56 45 . ) 52 ook
7.0 -1, -2.03 -1.54 o5 .5 59 .60 60
10.0 -1. -1.72 -1.5L gg .55 <0 60 50
15.0 -1.18] -L.h1 -1.i8 « ﬁg 5 .57 5T
20.0 .00 | R.2h =1 Lk S2 . E& Eg .5
25.0 -.90¢| -l.10 1.4k «39 ha ST . 50
30.0 -79] -.99 -1.36 .36 oL 43 By Wby
35.0 ~T3) =91 -1.33 .3k .38 40 Rt 43
Lo.o ~.68 -85 -1.28 .31 «35% .36 «38 «39
Ls.o =63 ~-.T9 “1.2% .29 .32 33 35 .38
50.0 -.Ee -T2 -1.1% 26 .29 «30 .30 .31
60.0 ~h5|  -o7 ~1.05 .23 .26 27 .27 .26
70.0 ~31] B2 -.gh -] .23 «3 -3 «20
80.0 =18 -.29 -.R fz.s .2 ]22 17 o1k
.Q - - - . L . . -
&9 1 =&l 3 % e B e A s I
0.955 bf2} @ -9.59 -2.06 B I e R
1.5 k.19 ~.31 -.25 .al .10 1A A7
k.0 ~2,49 ~1.20 . .50 S5 52 N
7.0 =1.17 g 55 .56 57 56
10.0 -1.13 :g Sk .56 ?1. 56
15,0 -L.11 B . . . .
23.0 -1.56 ~l.2% -:.08 « .205 ?’Lr o7 Eg
2% -1.& -1.20 | -l.05 . o 43 M3 .
30.0, -1. -1.17 | -l.0% .36 .38 .39 «39 ho
35,0 ~1,3k =1,1T -1.05 a2 3h .35 «35 .36
k0.0 -'6E -1.26 | -l.11 | -l.01 .29 3 .31 31 .32
k5.0 - -1.18 | =130 | -l.01 .26 .28 -1 .28 .29
50.0 -.38 -1.09 | -1.06 -9 .25 23 . .25
60.0 -h1| - -.96 -.96 .21 22 «2L 20 20
70.0 =31 -.T3 =87 -.87 W19 a8 .16 A2 12
80.0 ~1g | -.5k - T5 ~T9 o17 Bt .11 o7 06
90.0 -11] -k -.6k -.Zg 21 . -0 -.08 =10
95.0 =10 =.3% -.58 -. .08 0L -1l -9 -a
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TABLE XITX.~ CONCLUDED

(c) Comecluded

109

25.0

OOOOO‘OOOOC)

=-2.07
~1.6T
-1.29
=l.14
-1.0L

=95

~.8h

Lower eurface 1
Spanwise | Percent a Ao of attack
atation | chord 18° %Eh' 24° 26° 20° 229 249 26°
a.70T v/4d © -10.83 -3.65 | -1.22 | -l.1% | -1.0% - —ee | == S B
1.5 -k.20 -1.18 -1.05 -.99 -.90 -0.33 0.17 0.25 0.2% 0.23
k.0 -2,8k4 =1.07 -1.0T -.89 - 40 .52 Ji9 U8 .

0000000 OBBLOGOOLOM

_1.93
=1.92
-1.78
-1.65
-1.49
-1,37
-1.22
-1.06
-.81
-.69
-.50
-.38
-e29

~-a23

. -. -.69 -.68

. =17 -.65 -.65 -6 -6k 11 .0k .02 s} s}

. -.12 -56 -.58 -.58 -.58 .06 -.05 -.09 -.10 -1

. ~12 =51 ~.54 -.55 =56 - = - - - = - -~ - == - - -
0.831 b/2 -3.lg -1.06 -.91 -.8% -.76 cm |~ | eee | e ===

. 2,12 -.92 -T9 -.T6 -.67 .31 .31 30 .28

0.92% b/2

BBEE s o038 88 SBS EHBBBEE ru 0B8RI BUS 5RY

boooboobb00000OOOM

BRITBEERBRB

O
o
3

-1.65
-1.31
-1.37
-1.37
-1.33
-1.27
-1.10
=1.0L

-.87

=79

-T2
=-.T2
=67

-.62
~-57
=453

=-.03
=15

.10 a1
+05 06

o] .01

-.02 -.02

=13, -1

<30 .28
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TABLE XX.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATIONS OF THE WING. Mg, 0.60; R, 8,000,000
(a) ag, '20, OO; 20: 1"03 6°

{a- Paro 1 aca L
stm: chnz;.nt a_af atiack H angla of attack
-2 foicd 2° 4° _§° 2° o° o 49 &
0.086 b 1] 0.2T o,k 0.k 0.9 0.k U S R U
1.5 .33 .22 .09 — -2k -0.%9 | -o0.2k | -0,05 | 0.10 0.26
.0 .19 09 -.02 -13 —.25 ~26 -.1h -2 07 .19
T.0 18 <03 —.06 -1 —25 —£3 —13 —-oz .03 .15
10.0 . -0 -17 —25 —21 =18 —_ .03 Ja2
15,0 .02 —03 —13 —20 —27 —18 - 10 ~03 .03 Jd1
20,0 —-.02 —-.09 - —~22 —30 =17 -10 ~, 0l R .10
25,0 —.0% -1l -8 —2k -3 —.18 -1 -~05 | o .07
30.0 - -1k —20 - -3 =17 =11 05 | o .06
35.0 =11 -18 —23 -3k - -13 ~-.06 -1 .08
.0 —13 —20 ~26 -31 —36 —18 —-12 —07 | ~.02 .Gk
k5.0 -.18 - -28 -3 —~38 —17 - 12 -~07 [ =03 .03
50,0 -19 —.2l —.29 -3 -.38 - —12 ~07 | =03 N: ]
60.0 -2l —.25 —.2¢ -3 - 36 =11 —08 - [¢] .05
T0.0 —.29 —.23 —23 —~29 -.30 - —03 [} .03 .07
80,0 - —1T —20 —£1L —28 [+) .02 Ok 06 .10
90.0 - - -3 —.06 -0 03 . K 0T .10
95,0 ol i [+] _aQL 5 0T
0.195 b [<] 09 33 R R 2k —mm e [ =2 ==C
1.5 32 .19 .02 —-15 —ke -8 -3k —-09 .10 .27
ho 19 0T —-07 -2l —38 —37 —19 —06 07 .1
1.0 A2 o —12 23 —37 —30 =17 —~07 .03 .1
10,0 .06 —03 —1% - -.36 -.27 —16 -.07 .02 a2
13.0 Qo -, 09 —-18 -.36 -23 =14 s oL 09
20.0 - 03 -13 -8l —-29 -.38 -2l -l3 —-.06 .08
25.0 -.08 -6 —23 —-30 -.38 -2l -3 —-0T | =01 o
30.0 =11 —19 —.25 -3 -3 —.19 —12 —0T | —0L 08
Eg.o -5 -8 ~27 | =33 -, —19 =12 —-07 | —0e Ok
.0 —-17 —23 ~30 —-33 - -18 -13 ~08 | —.03 02
5.0 —19 ~23 -3 — = =17 -1 -0T | —-.03 .02
20,0 —21 -3 —36 - -.16 —11 —07 | —03 01
60.0 =2 —22 -3 -33 =37 = = -3 o 03
T0.0 -39 —.21 —.2h — —30 - o 0L Ok .06
80.0 -J13 —.1% —17 - —~80 R .0k K .07 09
90.0 —01 -0 - -0k —0k .03 .06 . 0T .09
93.0 .0k .03 .03 .03 .03 0T 0T O 07 <09
38 b, 0 —10 ] R R 5 cee | mm= [m== === [ ~==
1.5 .33 .20 —21 -5 -89 =7 -1k .10 .29
4,0 .20 .07 -10 —28 —~51 -.50 -27 - 09 .07
7.0 .11 -2 -16 -3 ~Ahg - —2h —-10 .02 .1k
10.0 . — 0% -18 ~29 —~45 —33 —-.20 —09 .02 .18
15.0 -.10 -8 —32 —bk —28 -17 —.08 .01 0%
20.0 -05 -.15 —~£3 — 34 ~45 —2% -15 -08 .al .
25,0 ~10 -18 —a7 - —hh —23 -15 —08 | —oz gg
30.0 —12 —.20 - 35 —k3 -2l -1k -08 [ —o02 .
35.0 —25 —23 -30 —~36 —~M -.19 =13 —08 | —.c2 .03
k0.0 —18 25 —38 =37 —k2 —19 -13 ~.08 —03 R
35.0 —21 —27 -3 -38 ~h2 17 -12 -0 | —03 02
0.0 —21 —2T —32 -a37 —~k2 -.15 -1 - —03 L0
60.0 ~20 —.2% —29 -3 ~-36 —09 —05 —R .01 B
70.0 Y —~20 —.23 —23 26 —.03 —~0L .02 . .
80.0 -2 - 13 -5 —18 -18 03 <03 0T <07 .09
9.0 -0l —01 —02 —02 —ugi .06 .08 .08 .09 .10
95.0 205 0% L .05 o .09 .09 .09 .10 .10
0.5 ¥, [ = Eg . 38 03 ——— | === [ [ m== | ===
1.5 .31 . —06 —30 - —.93 —58 -1 1 .32
'] ?g . —-10 —29 —56 -58 =31 -2 .08 .21
7.0 - [+] =13 -3 - -6 27 -2 .02 .1k
10,0 .08 Ok —19 —32 —.48 — k0 —.2h ~ 10 01 1
15.0 0L - —21 -33 -6 -3 -19 -9 lo .09
20,0 — 0k -1 —25 -35 —h7 27 =17 — .o 07
2%5.0 —.08 =17 —26 -35 ks —25 - -0 | -2 3
30.0 =12 —.28 —36 —45 —82 =15 - - .
t\g.o -15 —~e2 -3 -37 -5 —-21 - -08 | -, 02
K] —18 — -3 —37 —ks -9 - -08 | -, 0L
45,0 - 19 —26 -32 =37 -3 —e1T 12 —.08 —~.0h 00
50.0 —21 —-27 -32 —-.36 -k -13 —.10 —-07 } —03 01
60.0 —-19 —23 -1 -3k -08 _- —~ a1 .03
70.0 =17 -.20 -22 —25 27 -2 [ M) . 03
&.0 } -12 -.13 -1k =IT | =AT K] .06 .07 .07 09
90.0 -0l -.0L -2 -.03 -.03 .07 . 07 .09 09
95.0 o] 05 05 05 03 .10 0 10 11 «10

il
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TABLE XX.~ CONTINUED
(a) Concluded
Spanvise | Percent [ Upper Burface _Lower Bupfoce
station | chord of attack tack
—<° o° 2° 4o 6° —° o° Aﬁ 2° §° 6°
. [+] —0.58 0.11 [ 0.53 0.07 e | e | —m = | = == [ ===
1.5 .37 .26 | .04 —.20 —-.63 -1.25 | -0.7% | -0.23 0.0k 0.29
k.0 .26 .13 — 06 -2T —'.56 —_TO - b - 1T [+] <1k
T.0 .16 .03 — 13 —30 - 53 —52 —32 - 15 - 01 .13
10.0 11 | =01 —16 =30 - 48 —kk —-29 —-13 | - .10
15.0 .03 -.08 20 —-32 - 5T -3 -2 - 10 - 02 .08
20,0 —-02 | -12 —23 —33 ~.k6 —.28 —-.20 —09 | =03 0T
25.0 —~.07 -.16 -.26 -39 -5 —25 - 18 - 09 —.0% .03
30.0 - 11 —.19 —28 - -5 —-23 - 16 -0 — O .02
35.0 -1k - 21 — 30 — -_ —21 - 1% — 09 —_ +OL
10,0 -16 —23 —30 — - 43 - 1G9 -1k - 09 - [v]
5.0 —19 | —25 -3 -37 - -17 —13 —08 | — 0
50.0 - 20 - 25 - 31 - 35 - -] - 1% — 12 - 0T —03 [v]
60.0 -18 | —.23 -, 28 -30 —32 —-06 —. 0k —03 o) .08
7.0 —17 | —.20 —a21 -24 —_ o 0 .02 .03 Ok
m-o -1l —.13 —516 - - -05 -o‘h' -07 -0? -08
90.0 o —.02 -2 -2 -2 .08 .09 .09 .09 .09
95.0 Ok . Ok 05 .0k —mm | mm= |t | e | ==
0.831 b o -.32 .30 55 .53 .26 [ENUGURES [N QS [ R ———
1.5 .39 .2 .08 -15 -39 -1.ke -.88 -29 | =01 .27
k.0 .27 2 -0k -2k =52 -80 ks —20 | —.03 .16
T.Q .16 s ] —_12 —28 — —58 —-36 - 17 -0l <11
10.0 J1 | o -15 —.29 k7 k7 —.30 —15 | =0k .08
15.0 0F [ =07 —.20 -.30 - —36 —25 —-13 | -0k .03
20,0 -03 =12 —.22 -33 — -30 —21 - 12 - 05 Lok
25.0 -07 | =16 —2h —33 - 43 —27 —21 -1l | —.06 o
30.0 =11 | =19 —27 -3k - —-23 -16 —~10 | —06 o
35.0 —-15 | —el —.28 —.3k — 4L —19 —15 —10 | —.06 —.01
ko,0 =17 —.23 —29 - 35 — =17 - 13 —09 - 06 —02
5.0 - 19 —2 —-30 -35 — -1 -1 - 08 - 06 -~ 03
50.0 -2l | —25 -.30 -3 -39 11 —10 -.08 | -05 -.03
60.0 —-19 | —22 - 26 —29 —32 —-05 -0k - | =0 -2
70.0 -15 | — —20 —-21 -2k 3] .01 .02 .OL .01
80.0 ~11 | =12 —15 —15 - .06 .07 .07 0T .06
50.0 o 1] (o] -.01 -0l .09 .10 .09 09 .08
95.0 .06 .08 .06 .05 O3 ——m e | e | e | ===
0.2k b/ 0O ~L.,1% | —56 .15 .39 .37 ——— | e === === ===
1.5 <37 .ag .10 -10 =51 —1.27 | .16 -38 | —-.08 2k
k.0 25 . -.03 —-21 - —_——— s |, | m == | ===
T.0 15 . -.10 —-25 =45 —T5 -39 —.20 —-08 .06
10.0 .08 | —.00 =13 —26 —_ =2 —32 —19 | —08 .2
15.0 - 0L | =08 —-19 —-.28 - —36 —2h -15 | .09 —-01
£0.0 -, 0T =14 —21 -28 —-37 —27 —_21 - 13 - 03 -0k
25.0 -.10 - 16 —.23 —29 - —-21 =17 -11 | —,08 - 05
3000 —.1&- —.19 —-2‘& —-29 —\-35 —-19 —ulh —bm —.08 —.Q6
35.0 —15 | =19 —2h —.29 =35 =17 ~-.13 —10 | —08 -06
k0,0 -7 | =21 —25 —.29 —35 —-15 =11 —~09 | —o08 —.06
k5.0 -18 | —22 —26 —29 —-35 -.13 —-09 —~08 | —.07 —06
50.0 -18 ] —21 —.2k 27 —-31 - 10 —06 —-.05 —-05 - 05
0.0 —-.16 - 19 — 20 -, 23 - 2T, — 05 -2 —_ 2 —03 —0k
T0.0 =12 | =13 -1k —_ —-.20 (5] .03 .02 0L —0L
80.0 —-09 | = —09 -12 - .08 .07 .07 .06 .03
90.0 0L .01 0L —e —05 07 .09 .09 07 .05
$5.0 L0k . . T .05 [s) .09 .10 .10 09 .06
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TABLE XX.~- CONTINUED

(b) an, 8°, 10°, 129, 14°

NACA RM A52D22

Burface Lower Surfacs
Spanmwise] Percent Cx X
stablon fohod [0 T 3 | 38 [ mo B[ 305 | 10 [ gk
0,086 b/b1 ) 022 | 0.0k T wo.a1 | —0.8% [N D D
1.5 —kh =67 87 | -1k 0,36 0.4 0.% 0,56
&0 -~ ko -2 -~T —90 .28 37 A3 .50
7.0 —36 -6 —~60 -T5 22 .31 »37 &3
0.0 | =33 | =43 | =357 | =~ .19 28 .33 39
15.0 -34 e 53 — AT .25 .30 .35
20.6 | =37 | —h43 —~53 = -15 23 51 32
28.0 —.ig . =51 - .18 L0 « .29
30.0 - -k -2 —60 11 .18 K- ] LT
33.0 - - - - 50 09 A7 20 25
%.0 iy - - -8 .08 13 .19 23
k3.0 - —A8 -3 -6 o7 . X 21
50.0 —hk —h3 53 —59 06 .12 o1 «20
6.0 —Ma -2 - =33 .07 .13 J6 19
T0.0 -3k —3k —39 —h3 «09 15 16 .19
go.0 -2k —.23 - —~30 J2 16 .18 1§
90.0 —07 - 06 - —10 21 .13 15 .16
9.0 -0l .08 0 e .09 .13 .12 213
b.195 bf2[ © m——— [ =33 {210 | .68 e e e ===
15 ([==——= | @@ | .2k | -2.00 - M8 ﬁ Sh
0 |=—— _'613 .00 | -1.%0 R .39 e %
TO == | - -9 | =09 -——- .32 . .
10.0 —_—- -5 =76 —96 ——— 29 .36 R -]
13,0 | === - —68 —83 - 25 g1 37
20.0 |=mw —.n —66 =TT . .22 27 1)
25,0 [——w -5 -5 -7 ——— 19 .25 .30
30.0 |==~— -3 -6 - _—— AT 22 .28
E@g.o —_——— —%0 -% - - . 22 .26
.0 _—— —_ —58 —56 -— ol .18 .23
k3.0 ——— — -3 —.63 ——— .13 A7 21
20.0 - — kT —_ - —_— <11 <13 .18
60.0 | ==~ —hl - %0 -——— 12 .13 .18
To.0 - ~31 - —-37T - JA 26 18
80,0 |[~-—- 1 —20 —-2L —-23 - 12 27 .18
$0.0 —_— - —02 — Ok -06 - - 13 16
95,0 | . 208 oL - 22 A2 1g
R B e e e ey P P
LS |——— | 236 | - -1, -_—— R R | R
30 |=w— -99 | -L4 |l - RS R &8
7.0 -86 | <29 |-L32 - .3k X0 45
10,0 =75 |07 | .39 - .30 .36 J2
1%5.0 —67 —-50 -1.12 —_— 835 St «37
20.0 -6 -be -8 —_——— 22 gz .32
25.0 —~60 T —91 ——— «20 . «29
30.0 57 —-69 -83 —_ .16 L2 2T
.0 - —~65 —T78 ——— 16 .20 25
.0 - —~6& —~T3 —_—— 1k AT £1
15,0 ~51 - -.68 —_—— .12 .16 19
%0.0 —.k8 - & - <11 J1h <17
60.0 -39 - - 38 - a2 W1k . 12
B —~28 [ —30 | -3k -— .12 -2k -
.0 -15 —18 —22 - .15 .15 .16
90.0 -0l —03 10 - .13 13 22
95.0 .05 —~0h - .12 11 L1l
0,553 b/4 0 - [0 (139 |a.m8 e e |2 o2
1.5 |—-—- | .82 |-l -2.52 - k6 s RN
0 |==~= 139 |-L.35 |-1.33 —_—— L K5 ﬁ
70 === —~96 -i.29 - — .36 R .
10.0 |——-— -8 |36 |2 - .30 .35 o
13,0 |——= - 1.0 |-2.17 —— .26 31 33
20,0 |e—=—= - -9 |-2.05 — - 22 26 .31
25.0 |——~ -.63 -8 =97 ——— 8 29 28
30.0 |--- -5 - -.86 - - W17 .21 .25
33'° _ 57 — -8 —— - a3 A8 21
B et S I -% .18 .16 .20
.0 |=—a - - -6 11 .1k AT
30,0  Je—= —~ -5 ~58 .20 Jae 45
60.0 |——— | —3% - ~hs A1 .12 a3
Q-O =~~~ —25 —29 -32 L) a2 12
.0 ——— -2 —18 - P .13 .13 2
90.0 |-~ =— -0 -07 1k 11 a4 09
.0 |—=- 0% —02 -10 .11 .09 .07
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. ' TABLE XX.- CONCLUDED
(b) Concluded

* . 0 . r Surface
Spamcriss [Percent e Surtace Sl ot strecy
g8° 10° 12° 19 g 10° 12° 1x°
0.58 [ .7 | .2 [ .68 —— | ——== === [ ===
.5 -1,2k —21.68 -1.38 -1.35 o.hko 0.h5 0.43 o.ko
4.0 —88 | .28 | .30 | .27 .32 b . .
7.0 - T8 -1.08 -1.22 —1.23 2k .35 3T «39
10.0 - -8 | 1.13 | 215 .20 .31 .3k .37
15.0 - —T6 | 1.0 | 1.09 15 .2 .29 .30
. 20.0 -5 -.68 -89 ~1.00 .13 L2 25 2T
25,0 -.56 -.63 —8 | 92 .10 17 .21 .23
30.0 .| - -5 - — 80 .07 A4 .18 19
35.0 —51 -.56 - - T3 .08 12 J15 15
ko.o -.50 —51 —60 —.6k .0k 1 .13 .1k
5.0 -~ k8 —.18 -5k —.58 .03 .10 Jd1 1
50,0 - T} —. 57 -.50 .03 .09 .09 Q9
60.0 -.36 - 31 —-35 -39 Lol . .07 .
T°.0 —-27 —-22 —25 —31 .06 .10 .07 Ok
80,0 o [ - 10 - —-.23 .06 31 07T .04
90,0 s -] .01 —02 -.18 .08 Jd3 .07 .03
95.0 Ok .05 —. 05 —15 ——— | m_m e -
1 0.531 b/d O —83 | —1.07 | =L.6T | 2.1k e == [~ = | =——
: 1.5 -1.37 [ -1.62 1.5 2.5k ko b k1 .38
ko - —-1.25 =L.33 —1.3% .30 32 . .
7.0 -7 a2 | . -1.36 .22 .3 .3k .38
10,0 - -8 | -1.13 | 1.2k .18 .29 .31 .
15.0 -.60 -T2 | 1.03 | 1.21 1k .21 2k .
20,0 -57 - -8 —.99 .09 .18 .19 .22
) 25.0 —.54 —.60 -1 —87 - .06 .15 AT .18
30.0 - 51 —.55 -.66 -T2 .05 12 .13 1k
35.0 -1 —J1 -5 -.63 .02 .10 .10 .10
k0.0 — b7 - -53 -5k .01 0T .07 0T
a k5.0 — —-k3 — k6 —kg o . .05 .05
50.0 =l2 —-.50 - — 145 -0l .05 .03 .02
€0.0 —-33 —-29 —32 - 37 .5 .03 02
0.0 —.26 —.20 -.23 ~30 .02 . .03 o
8.0 - 16 -.10 =17 —26 .05 . .03 0
90.0 —.03 o -1 —-21 .07 .08 .2 — 0k
95.0 o2 .Oh —.08 —20 - - —_——— | ——
p.g2k b/2| o .02 —.kh —. 84 —.99 NN SR IR
1.5 ~1.17 | 1.63 —2.76 | . .36 N 5] .38 .35
k.0 -6 -1,02 —-1.k2 -1.28 - - - ——— —_—
7.0 —66 .83 -.07 -1.23 .16 27 .30 <31
10,0 59 -7 - 1.1 .10 20 .23 .2k
5.0 -.53 —61 - ~1.01 . .13 .16 AT
20.0 — b7 —52 —- -8 o 07 . .
25.0 -k —49 -6 —-68 -0l .03 Ok .03
30.0 -.43 -5 - 59 -.58 - 0k o o 5]
35.0 -k —x3 -.hg —~53 —.0l 0 -.01 —~01
Lo,0 - ko —_ — -—.50 -05 - 03 - 05 -0k
5.0 -39 -.38 -2 - -5 —-.03 -.03 —.07
50.0 —37 —_ -39 — L, — — - 07
60.0 — 30 —.29 -33 — -0k -03 - 5 - 0T
T0.0 —23 —23 —_ —-.38 -, 03 -03 -5 ~0T
8.0 -19 —-15 —23 —-.35 o .o -2 -
90,0 -.%2 : —"82 —.23 —.32 o .01 —03 - 06
5.0 — - —19 =3 0L .01 - 05 —. 12
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TABLE XXI.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE
STATIONS OF THE WING. Mg, 0.25; R, 12,000,000
(a) ay, -2°, 0%, 2°, 4°, 6°

surface
Spanvise | Percent pper muirface .
m —_—
atation | chord =0 @
0.086 b/é a | 6.20 0.3 e
1.5 -3 .22
O 20 09
7.0 .13 .ob
10 0 .08 a
15.0 .02 -.05
20.0 ~.01 -.08 -
25.0 -03.1 -1 -
30.0 .08 -.13 b
30 - 10 -.16 R T
ko.o ~.13 -.18
I5.0 -.16 -.20
5.0 -7 -21
60.0
T0.0 . -
ao.g =
83 -
0.1950/d ©
1.5
b0
1.0 ~
10.0 -
15.0
20.0
25.0
30.0
33.0 -
‘| k.o »
k5.0
50.0
60.0
70.0 E
8.0 AL R
90.0
95.0 —_—
0.3 bfd o
1.5
k.o
7.0 .
10.0
15.0 -
20.0
25.0
0.0
Eg.o
.0 ~
b5.0 .
50.0
60.0
70.0
8.0 .=
90.0
5.0
0.355 bf2) o ,
1.5
k.o
T.0
10.0
15.0
20.0°
25.0
30.0
33.0 A
koo .
5.0
50.0
60.0 - =
70.0 :
80.0
$0.0
93.0
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(a) Concluded

TABLE XXI.- CONTINUED

| 999998209 8983889} || 0974898897 4ue8E)| |8 |88y 955450y oy
L EERE RN R LR EEEH FECEEEEEL P L EECE R PR T e L EET IR T
m Il o o1t L I treroer o L L TR SN T S SN N S B Y S Y
gaussresanesgoys | | guxaagusvessres ) 0 nangennace g
nuuazaasenansy ] gRatantasenniena | e lnnesasnERe s
‘sasvareanatasesy | aeseatanazinnzea 1 laenanadens san
J943423 99800V AR ST RRRANL AR R4 A9 ARARARY TN
+{Z49999999499909799 2TRITINANITCN ¢ 9TAANADGATIN0LD 8
1938259900 TI1ed IR RTRA0IAA44 9 A998 AL UEA AT
3H9E841979491048 4904058949999 8 A9 EERATL 22058
64999893989 7939990 KA EER D711 AR UE HAR AR R TITA00

chord

50000000000000000

odfrdngNandeR3e88 Y

=).U000£00000000000

OA=FONRARKILRIRE Y

5000000000000000

odfrdRgiKRs SREES

NACA RM AS2D22
Spanwise | Percent
station

0.707 bf2

0.831 b/2]

0.924 b/2
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- RACA RM A52D22

TABLE XXI,- CONTINUED *
(b) ay, 8, 109,129, 14°, 16

m; iﬁﬁi e

Hpamvise | Percent at
station | chord 149 16° 10° 140 16°
0.086 bf2 © 1. | -2.13 ST R - .- -
1.3 -L.3k | 161 0.37 | 0.46 0.51 0.53 0.53
k.o - .28 I A3 . .59
7.0 . =Th -6 ] .30 .37 53 .
10.0 . ] ~T5 .20 33 K] .
15.0 -850 - . .18 2k 29 .35 o
20.0 -7 -2 .16 21 27 .32 .37
25.0 -5 -7 .13 .19 2% .26 o34
30.0 - -57 Ja2 AT -] 27 .32
35.0 -.50 -5 10 . 21 23 k)
k0.0 -5 - .09 W1k 19 a3 27
.o ~.50 ~53 |-} .08 .13 .17 .22 .
-50.0 -.g -5 a7 /12 .26 2, 25
&0.0 -2 =hh 09 2 .16 21 -
T0.0 -.33 ~.35 .10 .13 20 .23
&.0 ~23 - .12 a5 .20 .23
0.0 - - 1 .13 a7 .20
5.0 o 3 . A8 b 1T
0.193 bf: ] 2.7 | -390 [ . -—- -
1.5 =191 2.3 o AT Rt A3 .
b0 -L28 [ -l.hg .3 39 Eo =
70 [ Y R S WS 25 .32 s 50
10.0 -.88 -.98 21 e 8
15.0 - 75 -.82 .IB 24 .36 RS
20.6 - ~T5 .15 2L .32 37
2%.0 - -.68 .12 19 29 .35
3.0 =60 |, -6k L .1 AT 27 3
35.0 - -.60 KT 15 25 .30
ko.o - -5 . 09 A3 .23 .27
.0 -.53 -~ o8 12 21
50.0 -hg -5 o7 11 20 2k
60.0 ~.h0 «.h3 .09 A2 -] .23
O -.30 -.31 .10, .13 .20 22
80.0 -.19 =19 . .12 15 0 2a°
90.0 -.03 - JH .13 AT 20
.0 . OF Ok AL .12 ) 16
0.32%/3 o 25 | 406 |- PO DI - - -
1.5 LT 2. | e L R e 3R Y]
h.0 .32 | -1.65 |- .3 4o A5 AT T
7.0 1,06 [ -L.30 -1. . .40 . .
10.0 ~50 | 108 [ 2.2k .23 .0 .36 A2
1%.a -7 -91 {-l.aL 12 25 .30 .37 a2
20.0 -.69 -.82 '-'Q .15 .21 27 - 37
25.0 ~.6h -.E - a3 20 . 2N . ) o3
30.0 =50, -2 -T2 a1 a7 22 21 .1
Ez.o 57 -6k -84 it 16 20 .30
O -5l - -.63 .08 .13 AT 22 25
L%.0 ~5L — -.58 | .12 BT 2 23
0.0 -.hg ~51 -~ .06 a1 Ak A9 .23
60.0 -39 -.ko - .08 .12 .1k .
T0.G ~.28 -.g8 -.29 0 Ja2 .14 W17 20
60.0 -6 -.15 -.15 12 3% R 20
83 i S e M A W N I I
p.555 vf2l ¢ -3.33 [ -8.06 |-t.11 P - --— -
1.5 £.53 | =3.2k -3.83 &3 ik ? 22 o2
k.o ~1.47 | 1. .18 23k kN 45 RY AT
.0 -1, -L.k3 -1.65. 27 . Akl A6 &7
10.0 -9 |-120. §-1.36 2 W31 . . 45
15.0 ~.83 -.99 {-1.11 29 26 L 37 o
20.0 -5 -.58 -.97 . 22 27 .33 .38
25.0 -7 - - .12 a8 2k .29 -3
0.0 -.63 - =TT 1 AT 21 .26 3
33.0 = - =T 19 A5 .19 2k 28
0.0 ~56 ~53 -65. . .12 A6 a1 .25
k5.0 - -58 -.% .aT 1 a5 19 22
50.0 - -.%3 -.53 .06 .10 .13 A7 2
60.0 -3T g -1 -39 .of 11 .13 . .20
70.0 -.28 - -.ef .08 Ja . 15 a7
80.0 - -5 1k a1 .13 .1l 15 A7
90.0 -.02 -.02 -.03 21 12 I a2 .13
95.0 . 03 01 RT] 13 .12 Ja2 a1

r
-



117

- -

NACA RM AS52D22

o] 3997900549994948 || 29790 eN 202558 | |81 nEeaYssddaL
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a.38
.6
&
.58
+Sh

iy

L5
ko
.36
-3
.31
.28
.23
17

~1.36

-1.%8

surface

TL
3T
-1.31
1.3
-1.29
-1.26
20
A6
W6
<12
1L
QT
-1.01
-9l
B
.8

TABLE XXI.-~CONTINUED

%
-
-
o]
=
Ql
-
o
[V
[aY]
-
o
-
&
—
LaY
~~
0
S

2HERYRABEE
je......._.._?.....

N08eeEeeeQReeQRcY

oddegndiaddnggeg 8 n

N88802090300090Q0

ordrgngNRANg RS R AN

n299998922992949g9

odd-gngRandfidega s

0.086 v/2

0.19% b/2

0.555 b2
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260

24°

(¢) Concluded

TABLE ¥XXI.- CONCLUDED

| 7% RI4IRANTINYSE0 ||| 95 1RARARIDT8aN || § 12 ANDNI8LY 288
10 [} i [ I ] ) ot b1l
'$ #EININIRYNRLANG | | d939I0ARNTINABES | 1999298588 ¢ &
% e ' dr2. ocototl
RO8REERENLeLEReaRR 8 sEEddgRRRARERART AUAAIRTEE RIS 1A 002
PSRN O I Y O O I N O O T T B B | .ﬂ [ U U T O A I O I B I B | -.ﬂ [ S T T O I N I O I I O R I B
RedHAd LR EL AR L LEBEOdGRRREEERAAIIRARAASIZTL 299000
nd__._-__.—__—__-_-_-1__.—__-__.-_____.._J_-_—_-_-——___—__-

48

$El K86 8885498 29 RR ORI K| HRLLLRE S48 39S AR HT KERRRRIRR 25 00T

B'm n”_.—_—_-_—_—-_—._-—J-_-_-.——_--_-____.m_-———»——-_.-_--_

rl-

B Iy 7908 85805 5 o8RO RR|R 8 ABHALEEE L 0O URAE RE88 T FARRIRIRY
J.:ﬂ__ﬂ.ﬂ_ﬁ—._.l._.ﬂ—{ [ I T I I I | nv_ (T U Y L I T T I O I T B} J— [ Y T I TR U B R B I B B I |
2285 SRELEIRSNAE3[E BEE AT LA RIS SN O] REFET QLA ILRAL
gefgadqq (IO TG qqdqnngg T ET T daddg OO

chard

NOOCOoOR30TAQQAQOQQ

oA gRENRRSLRELSRE

Lo 0000000000000 0Y
4 (] 3 . s (] K

oAdf-gugRendrigeg 8yl

NOOOOCOVOOVAQOQ 0 OO
y299ea99a9ay

oddrgngngng fRE LSS oy

Spanwise | Percent

station

NACA RM A52D22

0.831 b/

924 b/2}
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TABLE XXTT.- PRESSURE COEFFICIENTS AT SEVEN SPANWISE Ta -
STATIONS.OF THE WIKG. Mg, 0.25;5 R, 18,000,000 . B :;
(a) Qs "201 Oo: 20: l"o; 6° - : T

Spanwise | Percent =
station | chord 3 W & | Riee
0 .086 bf! [+ - - [ —— - -
1.5 0.2 -0.03 ©.13 0.26 —
4.0 -.ah -0l 0 20
7.0 -2 -.02 06 15
16.0 -1 ~.03 .08 .12
18.0 -.09 -.02 .05 1l .
20.0 -.09 -.03 ok .09 -
25.0 -.10 ~Oh .0L .07 o
30.0 -.10 ~.Oh .01 .06 -
35.0 =10 -0k .01 a5
Lo.o =10 -05 o) SO
A5.0 1 =-.05 [»] +Ob
5.0 -.09 =05 -.aL .03
60.0 -.05 -.02 0L .05
70.0 =01 .02 +Ob o7
80.0 .03 .09 .07 .09
90.0 03 o7 .08 «09
95.0 -06 .07 .08 .09
0.19% b/2 [} - - - - - - = -
1.5 -.30 -.0% .1k .29
4.0 -.18 -.Oh .10 .21
7.0 -15 -.0h o7 .
10.0 -5 -.0% Ok .12
15.0- -.12 -0k 03 10
2.0 11 0% 02 09
25.0 -1 -0 oL .07
3.0 ~.10 -.05 .0 .06
35.0 -.10 -05 o .05
“ho.0 -.10 ~06 -.01 .
Ls.Q ~.09 -.05 ~.01 O
50.0 -.0¢ -.0% -0 .03
60.0 -.0h -0l .02 .05
70.0 o .02 03 .07
80.0 K] .06 .08 .10
0.0 07 .08 09 |, .o
95.¢ . .03 .10 .
p.38z vf2| o cee Jume [ aea [ am -
1.5 -7 ~dk 12 .30
%0 25 |, =06 a0 22
7.0 -2l -.07 . .
10.0 -.18 -.07 ch .13
1%5.0 -3 -.06 .03 210 —
20,0 -1k -.06 0L .08 -
2.0 =12 -.06 0L Ot b
30.0 -1 -.Q6 o 05 - s
5.0 -.10 -.0% [+] 0% e S
k0.0 -.10 -.06 -.01 .0k =
g w0 -.09 -.03 -0l 03 B
50.0 -0 -.05 ~.01 03 -
0.0 -.03 =01 .02 .05
70.0 0 .02 05 o7
8a.0 ‘ES 07 ?3 ).]2 -
323 .10 ,ﬁ A1 2l A
o995 wf2] o - |m=e | == | -a-
1.5 -. -.12 36 )
k.0 -8 -.08 .10 23
7.0 -3 -.08 .06 AT
10.0 -.21 -.08 03 .13 .
15.0 -6 ~.07 A1
20.0 -k -.06 .02 .08 -
25.0 -.13 07 ] . .
30.0 =12 -.06 Q o -
35.0 -1 -.06 ] 05
ho.0 -1 ~06 -.01 .03 - -
5.0 -.10 -05 ~.01 03 o
50.0 -.08 -.05 -.01 .03
60.0 -.03 -.01 .02 0% -
Ta.a 01 .03 05 .07 o
80.0 .06 .07 .09 .10
90.0 .09 .09 A0 30 z
95.0 W11 11 .11 .11
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- TABLE XXII.- CONTINUED
(a) Concluded

r ] Upper surface er sur
::“t‘i-“ Pe;‘je“ of attack Angle of atteck
s on chord s ° 20 u° 6° - _20 Q0 29 19 60
1] ~0.65 0.10 0.k4 o.k2 0.03 - - - --- —— --- - - -
0-T07 b/f2 1.5 .39 .27 .06 -.23 -.59 -1.08 | 0.5 | -0.16 0.12 0.34
k.0 .28 .1h -.0b -.25 -.50 -.63 ~-.36 -.13 | .05 .21
7.0 .18 .05 -.10 -.27 -.b6 -.k6 ~-.28 -.12 .0k .15
10.0 A3 .02 -.12 .25 -l -.38 -.23 -.11 .02 .12
15.0 05 | .05 -.16 -7 -.ho -.29 -.18 -.02 .01 .10
20.0 o] -.09 -.19 -.29 -.39 -.23 -.15 -.08 .01 .08
25.0 -0k -.12 -2 -.29 -.38 -.21 -5 -.08 -.01 .05
30.0 -.07 -15 | -.23 -.29 =37 - -.19 -.13 -.08 -.01 .0k
35.0 -.10 -.17 -.2h -.30 -.37 -.17 -.12 -.08 -.02 02
k0.0 -.12 -.18 -.24 . -.30 -.36 -.15 -.11 -.07 -.02 .01
45.0 -.15 -2 .} -2 } -.31 ~.37 -.1% -.10 -.07 -.02 .01
50.0 - -21 | -.26 -.30 -.36 -1 -.07 -.05 -.02 .01
60.0 -.16 -.19 -2 | -.2T -.31 -.05 -0k | -.01 s} .03
79.0 ~-.12 =15 ~1g9 -.20 -.23 .01 W01 .03 .05 .05
80.0 -.08 -.11 -.13 ~1% | -.357 .07 07 -07 .08 .08
0.0 g -.01 -.02 | -.02 -0k .09 .10 .09 .09 .10
95.0 .05 .06 .05 .chk .03 - - --- - - - - - -- -
0.831 v/2| ¢ -.E'{ .24 .53 .50 .16 - - - - - - - - - - - -
1.5 b2 .31 .11 .17 -.51 -1.19 -.6L -.21 .08 .32
k.0 .29 17 -.01 -.21 -.k5 -.68 .51 -.AT7 .02 .18
7.0 .20 .a7 ~-.07 -.22 -.52 -50 -.30 =14 .01 .13
10.0 .13 02 -.10 -.24 -.bo -.o -.25 -.12 [4] .10
15.0 .06 ~.03 ~.15 -.25 -.37 -.31 ~e20 -.11 -.0L oT
20.0 0 -.08 -.38 -.2T -.37 -.25 -.16 -.09 -.02 05
b 25.0 -.03 =11 -.20 -.27 -.35 -.21 -.1h4 -.09 -.03 03
30.0 ~.07 -.1h -.21 -.27 -.35 -.18 -.13 - -.03 o2
35.0 -.10 -.16 .22 -.27 -.3h -.16 -.11 = -.03 0L
ha.0 -.13 -.19 -.25 -.30 ~.36 -.13 -.10 -.07 -.03 0
- 5.0 =.15 -.20 —.25 -.29 -.35 -1t ~-.08 -. -.03 -.0L
50.0 ~-.16 -.21 -.25 -.29 -.3h -.09 - -.05 -.03 o
60.0 -.15 -.18 -.21 -.25 -.28 -.0k -.0L -.01 ol oL
70.0 -.12 -.15 =27 -.19 -.21 .02 ob .03 .0k ok
8a.0 -.09 -.10 -.11 -.12 -4 .08 .09 .08 .08
90.0 0l oL ~.01 Qo -.01 10 .10 09 .10 .08
95.0 06 06 .05 .05 .ol - - - - - - --- - - - -= -
.92k b2 [¢] -1.67 -.5% ST L2 .39 - - - - - - - - - - - - -~ - -
1.5 D .30 .12 -.13 -.h2 =1.37 -.T8 -.33 03 .26
k.0 28 16 0L -.15 -.38 - - - --- --- - -- -~ -
7.0 19 .07 -.05 -.19 -.36 =50 ~.32 =17 -.03 .08
10.0 11 02 ,] -.10 -.20 -.34 -.39" -.26 -.15 - ok
15.0 ok -0l -1k -.22 -.33 -.29 -~20 -.13 ~.05 ol
20.0 -.02 -.08 -.16 -.22 -.30 -.22 -.16 =10 -.05 -.0L
25.0 05 -.11 =37 -2 -.30 -.18 -.13 -.09 -.05 -.02
30.0 -.08 -.13 -.18 -2 -.29 -1k -.10 ~.09 -.05 -.0k
3%.0 ~.10 -1k -.18 -.22 -.29 -.12 -.gg -.07 -.05 -.0k
ko.o ~-.1h -.17 -.21 -.25 -.30 -.11 - -.07 .0 -.0b
k5.0 s L -.18 -.22 -.25 -.30 -.09 -.06 -.05 -0 -.05
50.0 -.15 -.18 -.21 -.25 - -.07 -.05 -0k -.0h -.05
60.0 -.13 -.15 -.17 -20 | -.23 - -.01 o] -.01 -.01 ~.02
70.0 -.10 =11 .12 -1k -.19 .03 ok .03 .02 [}
80.0 -.06 -.07T -.08 -.09 -.12 .08 .09 .08 .07 -Ch
90.0 .02 .02 0L [¢] -. .10 SN 10 .08 .05
95.0 .07 .07 .07 .05 .01 .12 .12 W11 .09 .06



122 NACA RM A52D22" S

TABLE XXIT.- CONTINU]gD .-
(o] QO '~O [o] . -3
(b) ay, 8°, 10°, 12, 14°, 16
&
Spanwise | Percent i '3 ||
|etation | chord 5% 10° . W | 160 & 10° ~ .
. L) 3] .10 0.2% o Y ~1.33 ~2.07 - - - e -
1.5 - T -.99 |"-1.28 | -1.38 .38 o.h3
.0 -.h1 -.ag -T2 -.88 | -1.05 29 .
7.0 -.36 -8, -%9 -7 -8 23 .30
10.0 ~o3h -.h3 -.53 -.63 -T2 20 26
15.0 -.34 -.h2 -9 -5 -.63 .17 .23 .
20.0 -~ 3k -.h2 -.k8 B, -5 a5 -3
25.0 -3k -k b5 =51 -. .18 _ —
30.0 -.36 -kl -6 -.51 -.5% J1 Bk -
3%.0 -.37 -.k2 -6 | .m0 -.52 .10 .18 _
ho0.0 - -.h3 B 7 - 0 - .09
5.0 -.39 N ) -5 -5 .08 a2
0.0 -.38 - o -.h8 -.ﬁ .07 RS
60.0 -39 -.38 -0 -2 - .08 A2
70.0 -.29 =3 ~.32 -3k -.35 0 .13
80.0 -.21 - -2 -2k - A2 1h
90.0 -.06 -.06 -.06 -5 -.03 AL .13
95.0 .01 0L, .02 .02 .03 J0 21 ..
o.195 v/ © -.25 -.83 -1.66 2. -3.80 [ e | me = [ | === T _
1.5 -k | -1.07 | -1.35 | -L83 | -2.26 A0 AT
4.0 -5 -.76 -99 | -1.22 | -1.b5 31 .39
7.0 -'Q -.63 -8 -.96 | -ra22 25 [ .33
16.0 - -.58 -.T0 -.83 |[—=95 2 28
15.0 .1 -.43 -5 -.62 -l ~.81 .17 —
20.0 -2 - 57 -.65 -.T3 a5 21 -
25.0 - -.h7 -5k -.61 -.66 18 .
0.0 -.ho -6 -.a; - -.61 .11 BT
35.0 -39 _.J - - -8 0 15
ho.o -39 - -.kg -.55 .08 | .13 -
Lm0 -.39 ER) -7 -.53 .08 .12 N
50.0 -.39 -2 -.hs -'ﬁ .07 .11 .
60.0 . -.34 -.36 -.39 - .09 12
70.0° -.26 -.28 -.29 -.31 .10
80.0 -7 =18 . -.18 -.19 a2
90.0 -.03 ~.03 -.03 -.03 1z .13
95.0 . .oh .05 Ol a1 .12 -
lo.382 v/d o - 50 -1.3% 2,47 5.5 - - - - - -
1.5 -.87 -1.29 -1.76 -2.82 h]
k.0 -.72 -7 -1.28 -1.89 .33
7.0 -.63 -8 -1.02 -1.h5 .
10.0 =55 -.T0 -.86 -1.20 .22
15.0 1 -.a -.62 -.Th -.58 .18
2.0 - -58 -.68 -.87 1 a
23.0 -.k8 -5 -.62 =TT .13 - -
30.0 1Y -.?.. =57 -.T0 a1
35.0 -3 - -5 ~.6% .10
bo.o - -7 2 -6 .08
hs.0 -kl -hE -dg -.56 .08
50.0 ] B i -7 -.g o7 -
60.0 -3 ~.36 -.38 - .09
70.0 -3 -.27 ~.28 -29 10
80.0 -.16 -.16 -.16 -5 .12
90.0 -.02 -.02 -.0L -.01 12
95.0 |° _.0% 0% .09 .03 .12
lo.555 v/ o -.T3 | ~.79 | -3.18 5.9k B e Il B
1.5 | -1.28 | -1.82 | -2.k2 -3.78 ;g b .37 23 .02
k.0 78 | -1.09 | -l -2.13 . k1 ks a6 .
7.0 -.66 ~.88 -1.02 ~1.61 - .36 40 7] .
10.0 -.60 -7 -.9% -1.33 22 ) 37 A2 A5
1%.0 -.53 -.67 -.80 -1.08 .18 - .31 .37 R
20.0 -.Eu -.62 -.T3 -.9% 15 .22 .28 .33 .
25.0 =kt % -.65 -.81 12 .19 2k .29
30.0 - -.53 ~.61 -.T5 JL .15 .22 27 .30
gg.o -l -2 -. - 10 .15 19 2k .20
.0 -.h3 -.kg -.55 -.63 .08 .12 a6 2 .25
k5.0 Sl PR -5 -5 .07 W1 a5 .19 .2
%0.0 -.39 -.h3 -6 -5 .08 .10 Ja% . 21
60.0 -3t -3 -.36 -a38 08 21 Ok AT <19
70.0. - -.27 -.28 -.2T 09 a1 .13 . .
80.0 -16 -6 1] -3 11 13 1k .16 .17
90.0 -.03 -.02 -.0L -02 a1 .12 .13 .13 .13
95.0 .0k .05 .0% oL Jae 13 A3 13 .12



123

NACA RM ASZ2P22 -

TABLE "XXIT.- CONCLUDED

(b) Concluded

MR L L CE e RE R EELEUAEEEEL LM A LRI LR
.nw O N ] , (I T R T I B I |

o | 19999098089 99943 /| 9 2IRANEI9Y38E85S |15 | HRYY98 589828843

i~ .0 v o ' (I T T T O T I |

...m .

sy | TRLHANYDIAYA9944 1| BIHARTIIVIVIIINY |18 | PETI5TRRYLE 88

M _0 e o ' (I T O O I I I |

m. -

o 124904 49918855839 ||| SR9NTS 7295595358 |12 |NRY8EY 8983Y g
.O i o ' OorL11 1 100

|13 BERYAYS88508899 |1 TRE8478559998988 |19 998599984898453
,© X , . . [ T T I T I |

r surface
of at

k"

L enstnacsananeanevsfiessneesnana sy od iR anyaRAL T AN
w_n_,.a......q..__.__..__._._.ﬂ.:m....xm..._...__......_. 1_.1.“1_.._.._.._...._.__._
o BRIIREIFART 2AY a2 aT sbe s aRn nsannan Eane nRe 93 9RARY Y
J_ll._..__.__..___ 1______..__..._... _1..._._..__.__.._..

....... 59329988983

41._...-..»..—.-...

chord .

50000000000000000

oA gNRNRNSLRS SRR

oA g R NSRS LRE LR

50000000000000000

oddrg iSRSNI PRECE Y

Spargrise | Percent

station

0. (CT /2

0.831 b/2|

092k b/2




v
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Figure I.-Profected plan form of the cambered and twisted wing on the plone of the leading edge and the
: root chord.
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Figure 2.—Comparisons of theoretical spanwise distributions of wing
twist, ¢, E%V , and ¢,.
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, INCHES 1, \ﬁ&l

(b) Roughness strip at 0.10 chord.

Figure 3.— The model mounted in the Ames 12—Ffoot pressure wind tunnel
and a sample of the surface roughness applied to the wing.
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Figunis 4,—The effect of ﬁeynala’s number on the low-speed aerodynamic characteristics. M,, 0.25.
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Figure 4.—Continved.
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Figure 5.-The aerodynamic characteristics at Reynolds numbers of 4,000,000, 6,000,000,

and 8,000,000, M,, 0.60.
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Figure 5.-Continued.

2eT

232GV WY VOWN




L0
Cambered, Iwisted wing l N I S L
——~—Plane wing _ 4t 1=
-4 ) —— T W |~ o
Lo | i - Ad:l:"‘" . — 1]
<6 . L e e I e o
1) 0 ) ] ~ 0 3 3 4’/'
- 010 ﬁ L] 5 I poﬁﬁf
o Jo| Or O -
S 405 O o0V
.&“ g,&_‘p:ﬂ/ ’ 1 JIHF %"
N F .
9 Vo o ]
N ’ﬁ ;
N ghR .
\ 2 %
=2 \0\"‘ —
. NACA
- LT 1

Drag coefficient, Cp
{ C_) GL vs G.D

Figure 5.~Concluded.

- -
0 .02 .04 .06 .08 .0 .z .14 .6 18 .20 .22 .24 (for R=4000,000)

ceasay W3 VOVN

EET




134 - NACA RM A52D22
28 o o Q ) o Oaﬂ.tbared, fw-isfed wing
24 8 g 8 8 _ 8 ————Plane wing

o o) Q| o) Qi
Q 1) O / 1) o o
3 20| SLANS Q Sl _|.
s RN NER AT
R >, N \
*§ 16 N N X
S /2H /ANEANUANEBNERN
% I l// \“q N Y B \\\ \\\\ =
;': 8 l U \ ! ™~ I\ NN N
5 | ENIINRYR AV
~, \ \ \
4 w1} M N ’\\ AN
N =NEENEE
o
o 2 4 6 .8 [0 2 (for R=4000000)
Lift coefficient, G,
(@) M, 025
28 4
g S g
24 Q‘ 0_ P al o
Q] N\ Qi / S
Q o Q SPx
S 2ol SIS TR TSI
ad pABR ! AN CLAN
S /6 1 | \ M
S NN N < \
>
S /2H X \ ' ‘\
A \,
] I N N TN
& 8H s N SN
3 | W\ N A
4 & N ~
‘\\ ]
NACA, —
0 ’ N I I |
o 2 4 .6 .8 [0 (for R=4,000,000)

LIft coefficient, G
(b) M,, 0.60
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Figure 7.—The variation of the drag due fo lift with lift coefficient squared
for several.Reynolds numbers at Mack numbers of 0.25 and 0.60.
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Figure 8.— Chordwise prassure disfribulions of three sponwise stations of the cambered and twisted wing

for Reynolds numbers of 4,000,000 and 12,000,000. M,, 0.25.
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Figure 9.-The effect of Reynolds number on the section normal-force and section pitching-moment
coefficients at seven spanwise stations of the cambered and twisled wing..M,, 0.25,
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Figure /1.-The spanwise distfribution of loading coefficient on the
cambered and twisted wing at several Reynolds numbers for
three [ift coefficients. M,, O.25.
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Figure /4.—The varialion of the drag coefficient with Mach number.

R, 4,000,000.
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Figure 15.-The variation of the lift-curve slope at zero Ilift with Mach
number. R, 4,000,000.
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Figure 16.~The variation of the position of the aerodynamic center at
zero lift with Mach number. R, 4,000,000.
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Figure 18.~The lines of constant pressure coefficient on the upper surface of the cambered and twistad wing and the
plane wing al the same lift coefficients for several Mach numbers, R, 4,000,000.
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(b) M, 0.86, 0.90, 0.9¢2

Figure 18.~Concluded,
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Section normal-force coefficient, ¢,
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Figure 19.—The section normal-force and section pitching-moment coefficients al seven
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spanwise siations of the cambered and twisted wing. M,, 0.80; R, 4000,000.
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Figure 20.—The saclion normal-force and section pf'rching-mémenr coefficients at seven
spanwise slalions of the cambered and Iwisted wing. M,, 0.86; R, 4,000,000.
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Figure 20.~Concluded.
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Figure 2/.~The seclion normal-force and section pifching-moment coefficients at seven
spanwise stations of the cambered and twisted wing. M,, 0.90; R, 4,000,000.
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Figure 22,~The section normal-force and section pitching-moment coefficients at seven
spanwise stations of the cambered and twisted wing. M,, 0.92; R, 4,000,000.
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Figure 23.~The chordwise distribution of pressure coefficien! at seven spanwise siotions of the cambered and Iwisted
wing for several angles of altack. R, 4,000,000.
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Figure 24.—~The effect of surface roughness on the aerodynamic characteristics of the
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